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Table G2428.3(2) is used when sizing single-wall vent connectors attached to a
Type B double-wall common vent.

Note: Each appliance may be either Category I draft hood equipped or fan-
assisted type.

FIGURE B-7
VENT SYSTEM SERVING TWO OR MORE APPLIANCES

WITH TYPE B DOUBLE-WALL VENT AND
SINGLE-WALL METAL VENT CONNECTORS

Table G2428.3(3) is used when sizing Type B double-wall vent connectors
attached to a tile-lined masonry chimney.

Note: “A” is the equivalent cross-sectional area of the tile liner.

Note: Each appliance may be either Category I draft hood equipped or fan-
assisted type.

FIGURE B-8
MASONRY CHIMNEY SERVING TWO OR MORE APPLIANCES

WITH TYPE B DOUBLE-WALL VENT CONNECTOR

Table G2428.3(4) is used when sizing single-wall metal vent connectors
attached to a tile-lined masonry chimney.

Note: “A” is the equivalent cross-sectional area of the tile liner.

Note: Each appliance may be either Category I draft hood equipped or fan-
assisted type.

FIGURE B-9
MASONRY CHIMNEY SERVING TWO OR MORE APPLIANCES

WITH SINGLE-WALL METAL VENT CONNECTORS

Asbestos cement Type B or single-wall metal pipe vent serving two or more
draft-hood-equipped appliances [see Table 504.3(5) of the International Fuel
Gas Code].

FIGURE B-10
ASBESTOS CEMENT TYPE B OR SINGLE-WALL
METAL VENT SYSTEM SERVING TWO OR MORE

DRAFT-HOOD-EQUIPPED APPLIANCES
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Example: Manifolded Common Vent Connector LM shall be no greater than 18
times the common vent connector manifold inside diameter; i.e., a 4-inch (102
mm) inside diameter common vent connector manifold shall not exceed 72
inches (1829 mm) in length (see Section G2428.3.4).

Note: This is an illustration of a typical manifolded vent connector. Different
appliance, vent connector, or common vent types are possible. Consult Section
G2426.3.

FIGURE B-11
USE OF MANIFOLD COMMON VENT CONNECTOR

Example: Offset Common Vent

Note: This is an illustration of a typical offset vent. Different appliance, vent
connector, or vent types are possible. Consult Sections G2428.2 and G2428.3.

FIGURE B-12
USE OF OFFSET COMMON VENT

Principles of design of multistory vents using vent connector and common vent
design tables (see Sections G2428.3.11 through G2428.3.13).

FIGURE B-14
MULTISTORY VENT SYSTEMS

Vent connector size depends on: Common vent size depends on:

• Input• Combined inputs

• Rise • Available total height “H”

• Available total height “H” • Table G2428.3(1) common vent

• Table G2428.3(1) connectors

FIGURE B-13
MULTISTORY GAS VENT DESIGN PROCEDURE

FOR EACH SEGMENT OF SYSTEM



Example 2: Single fan-assisted appliance.

An installer has an 80,000 Btu per hour input fan-assisted
appliance that must be installed using 10 feet of lateral connec-
tor attached to a 30-foot-high Type B vent. Two 90-degree
elbows are needed for the installation. Can a single-wall metal
vent connector be used for this application?

Solution:

Table G2428.2(2) refers to the use of single-wall metal vent
connectors with Type B vent. In the first column find the row
associated with a 30-foot height and a 10-foot lateral. Read
across this row, looking at the FAN Min and FAN Max col-
umns, to find that a 3-inch-diameter single-wall metal vent
connector is not recommended. Moving to the next larger size
single wall connector (4 inches), note that a 4-inch-diameter
single-wall metal connector has a recommended minimum
vent capacity of 91,000 Btu per hour and a recommended max-
imum vent capacity of 144,000 Btu per hour. The 80,000 Btu
per hour fan-assisted appliance is outside this range, so the con-
clusion is that a single-wall metal vent connector cannot be
used to vent this appliance using 10 feet of lateral for the con-
nector.

However, if the 80,000 Btu per hour input appliance could be
moved to within 5 feet of the vertical vent, then a 4-inch single-
wall metal connector could be used to vent the appliance. Table
G2428.2(2) shows the acceptable range of vent capacities for a
4-inch vent with 5 feet of lateral to be between 72,000 Btu per
hour and 157,000 Btu per hour.

If the appliance cannot be moved closer to the vertical vent,
then Type B vent could be used as the connector material. In
this case, Table G2428.2(1) shows that for a 30-foot-high vent
with 10 feet of lateral, the acceptable range of vent capacities
for a 4-inch-diameter vent attached to a fan-assisted appliance
is between 37,000 Btu per hour and 150,000 Btu per hour.

Example 3: Interpolating between table values.

An installer has an 80,000 Btu per hour input appliance with a
4-inch-diameter draft hood outlet that needs to be vented into a
12-foot-high Type B vent. The vent connector has a 5-foot lat-
eral length and is also Type B. Can this appliance be vented
using a 4-inch-diameter vent?

Solution:

Table G2428.2(1) is used in the case of an all Type B vent sys-
tem. However, since there is no entry in Table G2428.2(1) for a
height of 12 feet, interpolation must be used. Read down the 4-
inch diameter NAT Max column to the row associated with 10-
foot height and 5-foot lateral to find the capacity value of
77,000 Btu per hour. Read further down to the 15-foot height,
5-foot lateral row to find the capacity value of 87,000 Btu per
hour. The difference between the 15-foot height capacity value
and the 10-foot height capacity value is 10,000 Btu per hour.
The capacity for a vent system with a 12-foot height is equal to
the capacity for a 10-foot height plus 2/5 of the difference
between the 10-foot and 15-foot height values, or 77,000 + 2/5

(10,000) = 81,000 Btu per hour. Therefore, a 4-inch-diameter
vent may be used in the installation.
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For SI: 1 foot = 304.8 mm, 1 British thermal unit per hour = 0.2931 W.

FIGURE B-15 (EXAMPLE 1)
SINGLE DRAFT-HOOD-EQUIPPED APPLIANCE

For SI: 1 foot = 304.8 mm, 1 British thermal unit per hour = 0.2931 W.

FIGURE B-16 (EXAMPLE 2)
SINGLE FAN-ASSISTED APPLIANCE



EXAMPLES USING COMMON VENTING TABLES

Example 4: Common venting two draft-hood-equipped
appliances.

A 35,000 Btu per hour water heater is to be common vented
with a 150,000 Btu per hour furnace using a common vent with
a total height of 30 feet. The connector rise is 2 feet for the
water heater with a horizontal length of 4 feet. The connector
rise for the furnace is 3 feet with a horizontal length of 8 feet.
Assume single-wall metal connectors will be used with Type B
vent. What size connectors and combined vent should be used
in this installation?

Solution:

Table G2428.3(2) should be used to size single-wall metal vent
connectors attached to Type B vertical vents. In the vent con-
nector capacity portion of Table G2428.3(2), find the row asso-
ciated with a 30-foot vent height. For a 2-foot rise on the vent
connector for the water heater, read the shaded columns for
draft-hood-equipped appliances to find that a 3-inch-diameter
vent connector has a capacity of 37,000 Btu per hour. There-
fore, a 3-inch single-wall metal vent connector may be used
with the water heater. For a draft-hood-equipped furnace with a
3-foot rise, read across the appropriate row to find that a 5-inch-
diameter vent connector has a maximum capacity of 120,000
Btu per hour (which is too small for the furnace) and a 6-inch-
diameter vent connector has a maximum vent capacity of
172,000 Btu per hour. Therefore, a 6-inch-diameter vent con-
nector should be used with the 150,000 Btu per hour furnace.
Since both vent connector horizontal lengths are less than the
maximum lengths listed in Section G2428.3.2, the table values
may be used without adjustments.

In the common vent capacity portion of Table G2428.3(2),
find the row associated with a 30-foot vent height and read over
to the NAT + NAT portion of the 6-inch-diameter column to
find a maximum combined capacity of 257,000 Btu per hour.
Since the two appliances total only 185,000 Btu per hour, a 6-
inch common vent may be used.

Example 5a: Common venting a draft-hood-equipped
water heater with a fan-assisted furnace into a Type B vent.

In this case, a 35,000 Btu per hour input draft-hood-equipped
water heater with a 4-inch-diameter draft hood outlet, 2 feet of
connector rise, and 4 feet of horizontal length is to be common
vented with a 100,000 Btu per hour fan-assisted furnace with a
4-inch-diameter flue collar, 3 feet of connector rise, and 6 feet
of horizontal length. The common vent consists of a 30-foot
height of Type B vent. What are the recommended vent diame-
ters for each connector and the common vent? The installer
would like to use a single-wall metal vent connector.

Solution: - [Table G2428.3(2)]

Water Heater Vent Connector Diameter. Since the water heater
vent connector horizontal length of 4 feet is less than the maxi-
mum value listed in Section G2428.3.2, the venting table val-
ues may be used without adjustments. Using the Vent
Connector Capacity portion of Table G2428.3(2), read down
the Total Vent Height (H) column to 30 feet and read across the
2-foot Connector Rise (R) row to the first Btu per hour rating in
the NAT Max column that is equal to or greater than the water
heater input rating. The table shows that a 3-inch vent connec-
tor has a maximum input rating of 37,000 Btu per hour.
Although this is greater than the water heater input rating, a 3-
inch vent connector is prohibited by Section G2428.3.17. A 4-
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FIGURE B-17 (EXAMPLE 4)
COMMON VENTING TWO DRAFT-
HOOD-EQUIPPED APPLIANCES

FIGURE B-18 (EXAMPLE 5A)
COMMON VENTING A DRAFT HOOD WITH A FAN-ASSISTED
FURNACE INTO A TYPE B DOUBLE-WALL COMMON VENT



inch vent connector has a maximum input rating of 67,000 Btu
per hour and is equal to the draft hood outlet diameter. A 4-inch
vent connector is selected. Since the water heater is equipped
with a draft hood, there are no minimum input rating restric-
tions.

Furnace Vent Connector Diameter. Using the Vent Connec-
tor Capacity portion of Table G2428.3(2), read down the Total
Vent Height (H) column to 30 feet and across the 3-foot Con-
nector Rise (R) row. Since the furnace has a fan-assisted com-
bustion system, find the first FAN Max column with a Btu per
hour rating greater than the furnace input rating. The 4-inch
vent connector has a maximum input rating of 119,000 Btu per
hour and a minimum input rating of 85,000 Btu per hour. The
100,000 Btu per hour furnace in this example falls within this
range, so a 4-inch connector is adequate. Since the furnace vent
connector horizontal length of 6 feet does not exceed the maxi-
mum value listed in Section G2428.3.2, the venting table val-
ues may be used without adjustment. If the furnace had an input
rating of 80,000 Btu per hour, then a Type B vent connector
[see Table G2428.3(1)] would be needed in order to meet the
minimum capacity limit.

Common Vent Diameter. The total input to the common vent
is 135,000 Btu per hour. Using the Common Vent Capacity
portion of Table G2428.3(2), read down the Total Vent Height
(H) column to 30 feet and across this row to find the smallest
vent diameter in the FAN + NAT column that has a Btu per hour
rating equal to or greater than 135,000 Btu per hour. The 4-inch
common vent has a capacity of 132,000 Btu per hour and the 5-
inch common vent has a capacity of 202,000 Btu per hour.
Therefore, the 5-inch common vent should be used in this
example.

Summary. In this example, the installer may use a 4-inch-
diameter, single-wall metal vent connector for the water heater
and a 4-inch-diameter, single-wall metal vent connector for the
furnace. The common vent should be a 5-inch-diameter Type B
vent.

Example 5b: Common venting into a masonry chimney.

In this case, the water heater and fan-assisted furnace of Exam-
ple 5a are to be common vented into a clay tile-lined masonry
chimney with a 30-foot height. The chimney is not exposed to
the outdoors below the roof line. The internal dimensions of the
clay tile liner are nominally 8 inches by 12 inches. Assuming
the same vent connector heights, laterals, and materials found
in Example 5a, what are the recommended vent connector
diameters, and is this an acceptable installation?

Solution:

Table G2428.3(4) is used to size common venting installations
involving single-wall connectors into masonry chimneys.

Water Heater Vent Connector Diameter. Using Table
G2428.3(4), Vent Connector Capacity, read down the Total
Vent Height (H) column to 30 feet, and read across the 2-foot
Connector Rise (R) row to the first Btu per hour rating in the
NAT Max column that is equal to or greater than the water
heater input rating. The table shows that a 3-inch vent connec-
tor has a maximum input of only 31,000 Btu per hour while a 4-
inch vent connector has a maximum input of 57,000 Btu per
hour. A 4-inch vent connector must therefore be used.

Furnace Vent Connector Diameter. Using the Vent Connec-
tor Capacity portion of Table G2428.3(4), read down the Total
Vent Height (H) column to 30 feet and across the 3-foot Con-
nector Rise (R) row. Since the furnace has a fan-assisted com-
bustion system, find the first FAN Max column with a Btu per
hour rating greater than the furnace input rating. The 4-inch
vent connector has a maximum input rating of 127,000 Btu per
hour and a minimum input rating of 95,000 Btu per hour. The
100,000 Btu per hour furnace in this example falls within this
range, so a 4-inch connector is adequate.

Masonry Chimney. From Table B-1, the equivalent area for a
nominal liner size of 8 inches by 12 inches is 63.6 square
inches. Using Table G2428.3(4), Common Vent Capacity, read
down the FAN + NAT column under the Minimum Internal
Area of Chimney value of 63 to the row for 30-foot height to
find a capacity value of 739,000 Btu per hour. The combined
input rating of the furnace and water heater, 135,000 Btu per
hour, is less than the table value, so this is an acceptable instal-
lation.

Section G2428.3.13 requires the common vent area to be no
greater than seven times the smallest listed appliance catego-
rized vent area, flue collar area, or draft hood outlet area. Both
appliances in this installation have 4-inch-diameter outlets.
From Table B-1, the equivalent area for an inside diameter of 4
inches is 12.2 square inches. Seven times 12.2 equals 85.4,
which is greater than 63.6, so this configuration is acceptable.

Example 5c: Common venting into an exterior masonry
chimney.

In this case, the water heater and fan-assisted furnace of Exam-
ples 5a and 5b are to be common vented into an exterior
masonry chimney. The chimney height, clay tile liner dimen-
sions, and vent connector heights and laterals are the same as in
Example 5b. This system is being installed in Charlotte, North
Carolina. Does this exterior masonry chimney need to be
relined? If so, what corrugated metallic liner size is recom-
mended? What vent connector diameters are recommended?

Solution:

According to Section 504.3.20 of the International Fuel Gas
Code, Type B vent connectors are required to be used with
exterior masonry chimneys. Use Table 504.3(7) of the Interna-
tional Fuel Gas Code to size FAN+NAT common venting
installations involving Type-B double wall connectors into
exterior masonry chimneys.

The local 99-percent winter design temperature needed to
use Table 504.3(7) can be found in the ASHRAE Handbook of
Fundamentals. For Charlotte, North Carolina, this design tem-
perature is 19°F.

Chimney Liner Requirement. As in Example 5b, use the 63
square inch Internal Area columns for this size clay tile liner.
Read down the 63 square inch column of Table 504.3(7a) of the
International Fuel Gas Code to the 30-foot height row to find
that the combined appliance maximum input is 747,000 Btu
per hour. The combined input rating of the appliances in this
installation, 135,000 Btu per hour, is less than the maximum
value, so this criterion is satisfied. Table 504.3(7b), at a 19°F
design temperature, and at the same vent height and internal
area used above, shows that the minimum allowable input rat-
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ing of a space-heating appliance is 470,000 Btu per hour. The
furnace input rating of 100,000 Btu per hour is less than this
minimum value. So this criterion is not satisfied, and an alter-
native venting design needs to be used, such as a Type B vent
shown in Example 5a or a listed chimney liner system shown in
the remainder of the example.

According to Section G2428.3.15, Table G2428.3(1) or
G2428.3(2) is used for sizing corrugated metallic liners in
masonry chimneys, with the maximum common vent capaci-
ties reduced by 20 percent. This example will be continued
assuming Type B vent connectors.

Water Heater Vent Connector Diameter. Using Table
G2428.3(1), Vent Connector Capacity, read down the Total
Vent Height (H) column to 30 feet, and read across the 2-foot
Connector Rise (R) row to the first Btu/h rating in the NAT Max
column that is equal to or greater than the water heater input rat-
ing. The table shows that a 3-inch vent connector has a maxi-
mum capacity of 39,000 Btu/h. Although this rating is greater
than the water heater input rating, a 3-inch vent connector is
prohibited by Section G2428.3.17. A 4-inch vent connector
has a maximum input rating of 70,000 Btu/h and is equal to the
draft hood outlet diameter. A 4-inch vent connector is selected.

Furnace Vent Connector Diameter. Using Table G2428.3(1),
Vent Connector Capacity, read down the Vent Height (H) col-
umn to 30 feet, and read across the 3-foot Connector Rise (R)
row to the first Btu per hour rating in the FAN Max column that
is equal to or greater than the furnace input rating. The 100,000
Btu per hour furnace in this example falls within this range, so a
4-inch connector is adequate.

Chimney Liner Diameter. The total input to the common
vent is 135,000 Btu per hour. Using the Common Vent Capac-
ity Portion of Table G2428.3(1), read down the Vent Height (H)
column to 30 feet and across this row to find the smallest vent
diameter in the FAN+NAT column that has a Btu per hour rat-
ing greater than 135,000 Btu per hour. The 4-inch common
vent has a capacity of 138,000 Btu per hour. Reducing the max-
imum capacity by 20 percent (Section G2428.3.15) results in a
maximum capacity for a 4-inch corrugated liner of 110,000 Btu
per hour, less than the total input of 135,000 Btu per hour. So a
larger liner is needed. The 5-inch common vent capacity listed
in Table G2428.3(1) is 210,000 Btu per hour, and after reduc-
ing by 20 percent is 168,000 Btu per hour. Therefore, a 5-inch
corrugated metal liner should be used in this example.

Single-Wall Connectors. Once it has been established that
relining the chimney is necessary, Type B double-wall vent
connectors are not specifically required. This example could be
redone using Table G2428.3(2) for single-wall vent connec-
tors. For this case, the vent connector and liner diameters would
be the same as found above with Type B double-wall connec-
tors.
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TABLE B-1
MASONRY CHIMNEY LINER DIMENSIONS

WITH CIRCULAR EQUIVALENTSa

NOMINAL LINER
SIZE (inches)

INSIDE
DIMENSIONS OF
LINER (inches)

INSIDE
DIAMETER OR
EQUIVALENT

DIAMETER
(inches)

EQUIVALENT
AREA

(square inches)

4 × 8 21/2 × 61/2

4 12.2

5 19.6

6 28.3

7 38.3

8 × 8 63/4 × 63/4

7.4 42.7

8 50.3

8 × 12 61/2 × 101/2

9 63.6

10 78.5

12 × 12 93/4 × 93/4

10.4 83.3

11 95

12 × 16 91/2 × 131/2

11.8 107.5

12 113.0

14 153.9

16 × 16 131/4 × 131/4

14.5 162.9

15 176.7

16 × 20 13 × 17
16.2 206.1

18 254.4

20 × 20 163/4 × 163/4

18.2 260.2

20 314.1

20 × 24 161/2 × 201/2

20.1 314.2

22 380.1

24 × 24 201/4 × 201/4

22.1 380.1

24 452.3

24 × 28 201/4 × 201/4 24.1 456.2

28 × 28 241/4 × 241/4

26.4 543.3

27 572.5

30 × 30 251/2 × 251/2

27.9 607

30 706.8

30 × 36 251/2 × 311/2

30.9 749.9

33 855.3

36 × 36 311/2 × 311/2

34.4 929.4

36 1017.9

For SI: 1 inch = 25.4 mm, 1 square inch = 645.16 mm2.
a. Where liner sizes differ dimensionally from those shown in Table B-1,

equivalent diameters may be determined from published tables for square
and rectangular ducts of equivalent carrying capacity or by other engineering
methods.
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APPENDIX C (IFGS)

EXIT TERMINALS OF MECHANICAL DRAFT AND
DIRECT-VENT VENTING SYSTEMS

(This appendix is informative and is not part of the code. This appendix is an excerpt from the
2006 International Fuel Gas Code, coordinated with the section numbering of the International Residential Code.)
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 British thermal unit per hour = 0.2931 W.

APPENDIX C
EXIT TERMINALS OF MECHANICAL DRAFT AND DIRECT-VENT VENTING SYSTEMS
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APPENDIX D (IFGS)

RECOMMENDED PROCEDURE FOR SAFETY INSPECTION OF AN
EXISTING APPLIANCE INSTALLATION

(This appendix is informative and is not part of the code. This appendix is an excerpt from the
2006 International Fuel Gas Code, coordinated with the section numbering of the International Residential Code.)

The following procedure is intended as a guide to aid in deter-
mining that an appliance is properly installed and is in a safe
condition for continuing use.

This procedure is predicated on central furnace and boiler
installations, and it should be recognized that generalized pro-
cedures cannot anticipate all situations. Accordingly, in some
cases, deviation from this procedure is necessary to determine
safe operation of the equipment.

(a) This procedure should be performed prior to any
attempt at modification of the appliance or of the instal-
lation.

(b) If it is determined there is a condition that could result in
unsafe operation, the appliance should be shut off and
the owner advised of the unsafe condition.

The following steps should be followed in making the safety
inspection:

1. Conduct a check for gas leakage. (See Section G2417.6.)

2. Visually inspect the venting system for proper size and
horizontal pitch and determine there is no blockage or
restriction, leakage, corrosion and other deficiencies
that could cause an unsafe condition.

3. Shut off all gas to the appliance and shut off any other
fuel-gas-burning appliance within the same room. Use
the shut-off valve in the supply line to each appli-
ance.

4. Inspect burners and crossovers for blockage and corro-
sion.

5. Applicable only to furnaces. Inspect the heat
exchanger for cracks, openings or excessive corrosion.

6. Applicable only to boilers. Inspect for evidence of
water or combustion product leaks.

7. Insofar as is practical, close all building doors and win-
dows and all doors between the space in which the
appliance is located and other spaces of the building.
Turn on clothes dryers. Turn on any exhaust fans, such
as range hoods and bathroom exhausts, so they will
operate at maximum speed. Do not operate a summer
exhaust fan. Close fireplace dampers. If, after complet-
ing Steps 8 through 13, it is believed sufficient combus-
tion air is not available, refer to Section G2407 of this
code for guidance.

8. Place the appliance being inspected in operation. Fol-
low the lighting instructions. Adjust the thermostat so
appliance will operate continuously.

9. Determine that the pilot(s), where provided, is burning
properly and that the main burner ignition is satisfactory
by interrupting and reestablishing the electrical supply
to the appliance in any convenient manner. If the appli-
ance is equipped with a continuous pilot(s), test the pilot
safety device(s) to determine if it is operating properly
by extinguishing the pilot(s) when the main burner(s) is
off and determining, after 3 minutes, that the main
burner gas does not flow upon a call for heat. If the
appliance is not provided with a pilot(s), test for proper
operation of the ignition system in accordance with the
appliance manufacturer’s lighting and operating
instructions.

10. Visually determine that the main burner gas is burning
properly (i.e., no floating, lifting, or flashback). Adjust
the primary air shutter(s) as required.

If the appliance is equipped with high and low flame
controlling or flame modulation, check for proper main
burner operation at low flame.

11. Test for spillage at the draft hood relief opening after 5
minutes of main burner operation. Use a flame of a
match or candle or smoke.

12. Turn on all other fuel-gas-burning appliances within the
same room so they will operate at their full inputs. Fol-
low lighting instructions for each appliance.

13. Repeat Steps 10 and 11 on the appliance being
inspected.

14. Return doors, windows, exhaust fans, fireplace damp-
ers and any other fuel-gas-burning appliance to their
previous conditions of use.

15. Applicable only to furnaces. Check both the limit con-
trol and the fan control for proper operation. Limit con-
trol operation can be checked by blocking the
circulating air inlet or temporarily disconnecting the
electrical supply to the blower motor and determining
that the limit control acts to shut off the main burner gas.

16. Applicable only to boilers. Determine that the water
pumps are in operating condition. Test low water cut-
offs, automatic feed controls, pressure and temperature
limit controls, and relief valves in accordance with the
manufacturer’s recommendations to determine that
they are in operating condition.

2006 INTERNATIONAL RESIDENTIAL CODE® 591



592 2006 INTERNATIONAL RESIDENTIAL CODE®



APPENDIX E

MANUFACTURED HOUSING USED AS DWELLINGS

SECTION AE101
SCOPE

AE101.1 General. These provisions shall be applicable only
to a manufactured home used as a single dwelling unit installed
on privately owned (nonrental) lots and shall apply to the fol-
lowing:

1. Construction, alteration and repair of any foundation
system which is necessary to provide for the installation
of a manufactured home unit.

2. Construction, installation, addition, alteration, repair or
maintenance of the building service equipment which is
necessary for connecting manufactured homes to water,
fuel, or power supplies and sewage systems.

3. Alterations, additions or repairs to existing manufac-
tured homes. The construction, alteration, moving,
demolition, repair and use of accessory buildings and
structures and their building service equipment shall
comply with the requirements of the codes adopted by
this jurisdiction.

These provisions shall not be applicable to the design and
construction of manufactured homes and shall not be deemed
to authorize either modifications or additions to manufactured
homes where otherwise prohibited.

Exception: In addition to these provisions, new and
replacement manufactured homes to be located in flood
hazard areas as established in Table R301.2(1) of the Inter-
national Residential Code shall meet the applicable require-
ments of Sections R324 of the International Residential
Code.

SECTION AE102
APPLICATION TO EXISTING MANUFACTURED
HOMES AND BUILDING SERVICE EQUIPMENT

AE102.1 General. Manufactured homes and their building
service equipment to which additions, alterations or repairs are
made shall comply with all the requirements of these provi-
sions for new facilities, except as specifically provided in this
section.

AE102.2 Additions, alterations or repairs. Additions made
to a manufactured home shall conform to one of the following:

1. Be certified under the National Manufactured Housing
Construction and Safety Standards Act of 1974 (42
U.S.C. Section 5401, et seq.).

2. Be designed and constructed to conform with the appli-
cable provisions of the National Manufactured Housing
Construction and Safety Standards Act of 1974 (42
U.S.C. Section 5401, et seq.).

3. Be designed and constructed in conformance with the
code adopted by this jurisdiction.

Additions shall be structurally separated from the manufac-
tured home.

Exception: A structural separation need not be provided
when structural calculations are provided to justify the
omission of such separation.

Alterations or repairs may be made to any manufactured
home or to its building service equipment without requiring the
existing manufactured home or its building service equipment
to comply with all the requirements of these provisions, pro-
vided the alteration or repair conforms to that required for new
construction, and provided further that no hazard to life, health
or safety will be created by such additions, alterations or
repairs.

Alterations or repairs to an existing manufactured home
which are nonstructural and do not adversely affect any struc-
tural member or any part of the building or structure having
required fire protection may be made with materials equivalent
to those of which the manufactured home structure is con-
structed, subject to approval by the building official.

Exception: The installation or replacement of glass shall be
required for new installations.

Minor additions, alterations and repairs to existing building
service equipment installations may be made in accordance
with the codes in effect at the time the original installation was
made subject to approval of the building official, and provided
such additions, alterations and repairs will not cause the exist-
ing building service equipment to become unsafe, insanitary or
overloaded.

AE102.3 Existing installations. Building service equipment
lawfully in existence at the time of the adoption of the applica-
ble codes may have their use, maintenance or repair continued
if the use, maintenance or repair is in accordance with the origi-
nal design and no hazard to life, health or property has been
created by such building service equipment.

AE102.4 Existing occupancy. Manufactured homes which
are in existence at the time of the adoption of these provisions
may have their existing use or occupancy continued if such use
or occupancy was legal at the time of the adoption of these pro-
visions, provided such continued use is not dangerous to life,
health and safety.

The use or occupancy of any existing manufactured home
shall not be changed unless evidence satisfactory to the build-
ing official is provided to show compliance with all applicable
provisions of the codes adopted by this jurisdiction. Upon any
change in use or occupancy, the manufactured home shall cease
to be classified as such within the intent of these provisions.

AE102.5 Maintenance. All manufactured homes and their
building service equipment, existing and new, and all parts
thereof shall be maintained in a safe and sanitary condition. All
device or safeguards which are required by applicable codes or
by the Manufactured Home Standards shall be maintained in
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conformance with the code or standard under which it was
installed. The owner or the owner’s designated agent shall be
responsible for the maintenance of manufactured homes,
accessory buildings, structures and their building service
equipment. To determine compliance with this subsection, the
building official may cause any manufactured home, accessory
building or structure to be reinspected.

AE102.6 Relocation. Manufactured homes which are to be
relocated within this jurisdiction shall comply with these provi-
sions.

SECTION AE201
DEFINITIONS

AE201.1 General. For the purpose of these provisions, certain
abbreviations, terms, phrases, words and their derivatives shall
be construed as defined or specified herein.

ACCESSORY BUILDING. Any building or structure, or por-
tion thereto, located on the same property as a manufactured
home which does not qualify as a manufactured home as
defined herein.

BUILDING SERVICE EQUIPMENT. Refers to the plumb-
ing, mechanical and electrical equipment including piping,
wiring, fixtures and other accessories which provide sanita-
tion, lighting, heating ventilation, cooling, fire protection and
facilities essential for the habitable occupancy of a manufac-
tured home or accessory building or structure for its designated
use and occupancy.

MANUFACTURED HOME. A structure transportable in one
or more sections which, in the traveling mode, is 8 body feet
(2438 body mm) or more in width or 40 body feet (12 192 body
mm) or more in length or, when erected on site, is 320 or more
square feet (30 m2), and which is built on a permanent chassis
and designed to be used as a dwelling with or without a perma-
nent foundation when connected to the required utilities, and
includes the plumbing, heating, air-conditioning and electrical
systems contained therein; except that such term shall include
any structure which meets all the requirements of this para-
graph except the size requirements and with respect to which
the manufacturer voluntarily files a certification required by
the secretary (HUD) and complies with the standards estab-
lished under this title.

For mobile homes built prior to June 15, 1976, a label certi-
fying compliance to the Standard for Mobile Homes, NFPA
501, ANSI 119.1, in effect at the time of manufacture is
required. For the purpose of these provisions, a mobile home
shall be considered a manufactured home.

MANUFACTURED HOME INSTALLATION. Construc-
tion which is required for the installation of a manufactured
home, including the construction of the foundation system,
required structural connections thereto and the installation of
on-site water, gas, electrical and sewer systems and connec-
tions thereto which are necessary for the normal operation of
the manufactured home.

MANUFACTURED HOME STANDARDS. The Manufac-
tured Home Construction and Safety Standards as promulgated

by the United States Department of Housing and Urban Devel-
opment.

PRIVATELY OWNED (NONRENTAL) LOT. A parcel of
real estate outside of a manufactured home rental community
(park) where the land and the manufactured home to be
installed thereon are held in common ownership.

SECTION AE301
PERMITS

AE301.1 Initial installation. A manufactured home shall not
be installed on a foundation system, reinstalled or altered with-
out first obtaining a permit from the building official. A sepa-
rate permit shall be required for each manufactured home
installation. When approved by the building official, such per-
mit may include accessory buildings and structures and their
building service equipment when the accessory buildings or
structures will be constructed in conjunction with the manufac-
tured home installation.

AE301.2 Additions, alterations and repairs to a manufac-
tured home. A permit shall be obtained to alter, remodel,
repair or add accessory buildings or structures to a manufac-
tured home subsequent to its initial installation. Permit issu-
ance and fees therefor shall be in conformance with the codes
applicable to the type of work involved.

An addition made to a manufactured home as defined in
these provisions shall comply with these provisions.

AE301.3 Accessory buildings. Except as provided in Section
AE301.1, permits shall be required for all accessory buildings
and structures and their building service equipment. Permit
issuance and fees therefor shall be in conformance with the
codes applicable to the types of work involved.

AE301.4 Exempted work. A permit shall not be required for
the types of work specifically exempted by the applicable
codes. Exemption from the permit requirements of any of said
codes shall not be deemed to grant authorization for any work
to be done in violation of the provisions of said codes or any
other laws or ordinances of this jurisdiction.

SECTION AE302
APPLICATION FOR PERMIT

AE302.1 Application. To obtain a manufactured home instal-
lation permit, the applicant shall first file an application in writ-
ing on a form furnished by the building official for that
purpose. At the option of the building official, every such appli-
cation shall:

1. Identify and describe the work to be covered by the per-
mit for which application is made.

2. Describe the land on which the proposed work is to be
done by legal description, street address or similar
description that will readily identify and definitely locate
the proposed building or work.

3. Indicate the use or occupancy for which the proposed
work is intended.
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4. Be accompanied by plans, diagrams, computations and
specifications and other data as required in Section
AE302.2.

5. Be accompanied by a soil investigation when required by
Section AE502.2.

6. State the valuation of any new building or structure or
any addition, remodeling or alteration to an existing
building.

7. Be signed by permittee, or permittee’s authorized agent,
who may be required to submit evidence to indicate such
authority.

8. Give such other data and information as may be required
by the building official.

AE302.2 Plans and specifications. Plans, engineering calcu-
lations, diagrams and other data as required by the building
official shall be submitted in not less than two sets with each
application for a permit. The building official may require
plans, computations and specifications to be prepared and
designed by an engineer or architect licensed by the state to
practice as such.

Where no unusual site conditions exist, the building official
may accept approved standard foundation plans and details in
conjunction with the manufacturer’s approved installation
instructions without requiring the submittal of engineering cal-
culations.

AE302.3 Information on plans and specifications. Plans and
specifications shall be drawn to scale on substantial paper or
cloth and shall be of sufficient clarity to indicate the location,
nature and extent of the work proposed and shown in detail that
it will conform to the provisions of these provisions and all rel-
evant laws, ordinances, rules and regulations. The building
official shall determine what information is required on plans
and specifications to ensure compliance.

SECTION AE303
PERMITS ISSUANCE

AE303.1 Issuance. The application, plans and specifications
and other data filed by an applicant for permit shall be reviewed
by the building official. Such plans may be reviewed by other
departments of this jurisdiction to verify compliance with any
applicable laws under their jurisdiction. If the building official
finds that the work described in an application for a permit and
the plans, specifications and other data filed therewith conform
to the requirements of these provisions and other data filed
therewith conform to the requirements of these provisions and
other pertinent codes, laws and ordinances, and that the fees
specified in Section AE304 have been paid, the building offi-
cial shall issue a permit therefor to the applicant.

When the building official issues the permit where plans are
required, the building official shall endorse in writing or stamp
the plans and specifications APPROVED. Such approved plans
and specifications shall not be changed, modified or altered
without authorization from the building official, and all work
shall be done in accordance with the approved plans.

AE303.2 Retention of plans. One set of approved plans and
specifications shall be returned to the applicant and shall be

kept on the site of the building or work at all times during which
the work authorized thereby is in progress. One set of approved
plans, specification and computations shall be retained by the
building official until final approval of the work.

AE303.3 Validity of permit. The issuance of a permit or
approval of plans and specifications shall not be construed to be
a permit for, or an approval of, any violation of any of the provi-
sions of these provisions or other pertinent codes of any other
ordinance of the jurisdiction. No permit presuming to give
authority to violate or cancel these provisions shall be valid.

The issuance of a permit based on plans, specifications and
other data shall not prevent the building official from thereafter
requiring the correction of errors in said plans, specifications
and other data, or from preventing building operations being
carried on thereunder when in violation of these provisions or
of any other ordinances of this jurisdiction.

AE303.4 Expiration. Every permit issued by the building offi-
cial under these provisions shall expire by limitation and
become null and void if the work authorized by such permit is
not commenced within 180 days from the date of such permit,
or if the work authorized by such permit is suspended or aban-
doned at any time after the work is commenced for a period of
180 days. Before such work can be recommenced, a new per-
mit shall be first obtained, and the fee therefor shall be one-half
the amount required for a new permit for such work, provided
no changes have been made or will be made in the original
plans and specifications for such work, and provided further
that such suspension or abandonment has not exceeded one
year. In order to renew action on a permit after expiration, the
permittee shall pay a new full permit fee.

Any permittee holding an unexpired permit may apply for an
extension of the time within which work may commence under
that permit when the permittee is unable to commence work
within the time required by this section for good and satisfac-
tory reasons. The building official may extend the time for
action by the permittee for a period not exceeding 180 days
upon written request by the permittee showing that circum-
stances beyond the control of the permittee have prevented
action from being taken. No permit shall be extended more than
once.

AE303.5 Suspension or revocation. The building official
may, in writing, suspend or revoke a permit issued under these
provisions whenever the permit is issued in error or on the basis
of incorrect information supplied, or in violation of any ordi-
nance or regulation or any of these provisions.

SECTION AE304
FEES

AE304.1 Permit fees. The fee for each manufactured home
installation permit shall be established by the building official.

When permit fees are to be based on the value or valuation of
the work to be performed, the determination of value or valua-
tion under these provisions shall be made by the building offi-
cial. The value to be used shall be the total value of all work
required for the manufactured home installation plus the total
value of all work required for the construction of accessory
buildings and structures for which the permit is issued as well
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as all finish work, painting, roofing, electrical, plumbing, heat-
ing, air conditioning, elevators, fire-extinguishing systems and
any other permanent equipment which is a part of the accessory
building or structure. The value of the manufactured home
itself shall not be included.

AE304.2 Plan review fees. When a plan or other data are
required to be submitted by Section AE302.2, a plan review fee
shall be paid at the time of submitting plans and specifications
for review. Said plan review fee shall be as established by the
building official. Where plans are incomplete or changed so as
to require additional plan review, an additional plan review fee
shall be charged at a rate as established by the building official.

AE304.3 Other provisions.

AE304.3.1 Expiration of plan review. Applications for
which no permit is issued within 180 days following the
date of application shall expire by limitation, and plans and
other data submitted for review may thereafter be returned
to the applicant or destroyed by the building official. The
building official may extend the time for action by the appli-
cant for a period not exceeding 180 days upon request by the
applicant showing that circumstances beyond the control of
the applicant have prevented action from being taken. No
application shall be extended more than once. In order to
renew action on an application after expiration, the appli-
cant shall resubmit plans and pay a new plan review fee.

AE304.3.2 Investigation fees: work without a permit.

AE304.3.2.1 Investigation. Whenever any work for
which a permit is required by these provisions has been
commenced without first obtaining said permit, a special
investigation shall be made before a permit may be
issued for such work.

AE304.3.2.2 Fee. An investigation fee, in addition to the
permit fee, shall be collected whether or not a permit is
then or subsequently issued. The investigation fee shall
be equal to the amount of the permit fee required. The
minimum investigation fee shall be the same as the mini-
mum fee established by the building official. The pay-
ment of such investigation fee shall not exempt any
person from compliance with all other provisions of
either these provisions or other pertinent codes or from
any penalty prescribed by law.

E304.3.3 Fee refunds.

AE304.3.3.1 Permit fee erroneously paid or collected.
The building official may authorize the refunding of any fee
paid hereunder which was erroneously paid or collected.

AE304.3.3.2 Permit fee paid when no work done. The
building official may authorize the refunding of not more
than 80 percent of the permit fee paid when no work has
been done under a permit issued in accordance with these
provisions.

AE304.3.3.3 Plan review fee. The building official may
authorize the refunding of not more than 80 percent of
the plan review fee paid when an application for a permit
for which a plan review fee has been paid is withdrawn or
canceled before any plan reviewing is done.

The building official shall not authorize the refunding
of any fee paid except upon written application by the
original permittee not later than 180 days after the date of
the fee payment.

SECTION AE305
INSPECTIONS

AE305.1 General. All construction or work for which a manu-
factured home installation permit is required shall be subject to
inspection by the building official, and certain types of con-
struction shall have continuous inspection by special inspec-
tors as specified in Section AE306. A survey of the lot may be
required by the building official to verify that the structure is
located in accordance with the approved plans.

It shall be the duty of the permit applicant to cause the work
to be accessible and exposed for inspection purposes. Neither
the building official nor this jurisdiction shall be liable for
expense entailed in the removal or replacement of any material
required to allow inspection.

AE305.2 Inspection requests. It shall be the duty of the person
doing the work authorized by a manufactured home installa-
tion permit to notify the building official that such work is
ready for inspection. The building official may require that
every request for inspection be filed at least one working day
before such inspection is desired. Such request may be in writ-
ing or by telephone at the option of the building official.

It shall be the duty of the person requesting any inspections
required either by these provisions or other applicable codes to
provide access to and means for proper inspection of such work.

AE305.3 Inspection record card. Work requiring a manufac-
tured home installation permit shall not be commenced until
the permit holder or the permit holder’s agent shall have posted
an inspection record card in a conspicuous place on the pre-
mises and in such position as to allow the building official con-
veniently to make the required entries thereon regarding
inspection of the work. This card shall be maintained in such
position by the permit holder until final approval has been
issued by the building official.

AE305.4 Approval required. Work shall not be done on any
part of the manufactured home installation beyond the point
indicated in each successive inspection without first obtaining
the approval of the building official. Such approval shall be
given only after an inspection has been made of each succes-
sive step in the construction as indicated by each of the inspec-
tions required in Section AE305.5. There shall be a final
inspection and approval of the manufactured home installation,
including connections to its building service equipment, when
completed and ready for occupancy or use.

AE305.5 Required inspections.

AE305.5.1 Structural inspections for the manufactured
home installation. Reinforcing steel or structural frame-
work of any part of any manufactured home foundation sys-
tem shall not be covered or concealed without first obtaining
the approval of the building official. The building official,
upon notification from the permit holder or the permit
holder’s agent, shall make the following inspections and
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shall either approve that portion of the construction as com-
pleted or shall notify the permit holder or the permit holder’s
agent wherein the same fails to comply with these provi-
sions or other applicable codes:

1. Foundation inspection: To be made after excavations
for footings are completed and any required reinforc-
ing steel is in place. For concrete foundations, any
required forms shall be in place prior to inspection.
All materials for the foundation shall be on the job,
except where concrete from a central mixing plant
(commonly termed “transit mixed”) is to be used, the
concrete materials need not be on the job. Where the
foundation is to be constructed of approved treated
wood, additional framing inspections as required by
the building official may be required.

2. Concrete slab or under-floor inspection: To be made
after all in-slab or underfloor building service equip-
ment, conduit, piping accessories and other ancillary
equipment items are in place but before any concrete
is poured or the manufactured home is installed.

3. Anchorage inspection: To be made after the manufac-
tured home has been installed and permanently
anchored.

AE305.5.2 Structural inspections for accessory building
and structures. Inspections for accessory buildings and
structures shall be made as set forth in this code.

AE305.5.3 Building service equipment inspections. All
building service equipment which is required as a part of a
manufactured home installation, including accessory build-
ings and structures authorized by the same permit, shall be
inspected by the building official. Building service equip-
ment shall be inspected and tested as required by the appli-
cable codes. Such inspections and testing shall be limited to
site construction and shall not include building service
equipment which is a part of the manufactured home itself.
No portion of any building service equipment intended to be
concealed by any permanent portion of the construction
shall be concealed until inspected and approved. Building
service equipment shall not be connected to the water, fuel
or power supply or sewer system until authorized by the
building official.

AE305.5.4 Final inspection. When finish grading and the
manufactured home installation, including the installation
of all required building service equipment, is completed and
the manufactured home is ready for occupancy, a final
inspection shall be made.

AE305.6 Other inspections. In addition to the called inspec-
tions specified above, the building official may make or require
other inspections of any construction work to as certain com-
pliance with these provisions or other codes and laws which are
enforced by the code enforcement agency.

SECTION AE306
SPECIAL INSPECTIONS

AE306.1 General. In addition to the inspections required by
Section AE305, the building official may require the owner to

employ a special inspector during construction of specific
types of work as described in this code.

SECTION AE307
UTILITY SERVICE

AE307.1 General. Utility service shall not be provided to any
building service equipment which is regulated by these provi-
sions or other applicable codes and for which a manufactured
home installation permit is required by these provisions until
approved by the building official.

SECTION AE401
OCCUPANCY CLASSIFICATION

AE401.1 Manufactured homes. A manufactured home shall
be limited in use to use as a single dwelling unit.

AE401.2 Accessory buildings. Accessory buildings shall be
classified as to occupancy by the building official as set forth in
this code.

SECTION AE402
LOCATION ON PROPERTY

AE402.1 General. Manufactured homes and accessory build-
ings shall be located on the property in accordance with appli-
cable codes and ordinances of this jurisdiction.

SECTION AE501
DESIGN

AE501.1 General. A manufactured home shall be installed on
a foundation system which is designed and constructed to sus-
tain within the stress limitations specified in this code and all
loads specified in this code.

Exception: When specifically authorized by the building
official, foundation and anchorage systems which are con-
structed in accordance with the methods specified in Sec-
tion AE600 of these provisions, or in the United States
Department of Housing and Urban Development Hand-
book, Permanent Foundations for Manufactured Housing,
1984 Edition, Draft, shall be deemed to meet the require-
ments of this Appendix E.

AE501.2 Manufacturer’s installation instructions. The
installation instructions as provided by the manufacturer of the
manufactured home shall be used to determine permissible
points of support for vertical loads and points of attachment for
anchorage systems used to resist horizontal and uplift forces.

AE501.3 Rationality. Any system or method of construction
to be used shall admit to a rational analysis in accordance with
well-established principles of mechanics.
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SECTION AE502
FOUNDATION SYSTEMS

AE502.1 General. Foundation systems designed and con-
structed in accordance with this section may be considered as a
permanent installation.

AE502.2 Soil classification. The classification of the soil at
each manufactured home site shall be determined when
required by the building official. The building official may
require that the determination be made by an engineer or archi-
tect licensed by the state to conduct soil investigations.

The classification shall be based on observation and any
necessary tests of the materials disclosed by borings or exca-
vations made in appropriate locations. Additional studies
may be necessary to evaluate soil strength, the effect of mois-
ture variation on soil-bearing capacity, compressibility and
expansiveness.

When required by the building official, the soil classification
design bearing capacity and lateral pressure shall be shown on
the plans.

AE502.3 Footings and foundations. Footings and founda-
tions, unless otherwise specifically provided, shall be con-
structed of materials specified by this code for the intended use
and in all cases shall extend below the frost line. Footings of
concrete and masonry shall be of solid material. Foundations
supporting untreated wood shall extend at least 8 inches (203
mm) above the adjacent finish grade. Footings shall have a
minimum depth below finished grade of 12 inches (305 mm)
unless a greater depth is recommended by a foundation investi-
gation.

Piers and bearing walls shall be supported on masonry or
concrete foundations or piles, or other approved foundation
systems which shall be of sufficient capacity to support all
loads.

AE502.4 Foundation design. When a design is provided, the
foundation system shall be designed in accordance with the
applicable structural provisions of this code and shall be
designed to minimize differential settlement. Where a design is
not provided, the minimum foundation requirements shall be
as set forth in this code.

AE502.5 Drainage. Provisions shall be made for the control
and drainage of surface water away from the manufactured
home.

AE502.6 Under-floor clearances—ventilation and access.
A minimum clearance of 12 inches (305 mm) shall be main-
tained beneath the lowest member of the floor support framing
system. Clearances from the bottom of wood floor joists or per-
imeter joists shall be as specified in this code.

Under-floor spaces shall be ventilated with openings as
specified in this code. If combustion air for one or more
heat-producing appliances is taken from within the under-floor
spaces, ventilation shall be adequate for proper appliance oper-
ation.

Under-floor access openings shall be provided. Such open-
ings shall be not less than 18 inches (457 mm) in any dimension
and not less than 3 square feet (0.279 m2) in area and shall be

located so that any water supply and sewer drain connections
located under the manufactured home are accessible.

SECTION AE503
SKIRTING AND PERIMETER ENCLOSURES

AE503.1 Skirting and permanent perimeter enclosures.
Skirting and permanent perimeter enclosures shall be installed
only where specifically required by other laws or ordinances.
Skirting, when installed, shall be of material suitable for exte-
rior exposure and contact with the ground. Permanent perime-
ter enclosures shall be constructed of materials as required by
this code for regular foundation construction.

Skirting shall be installed in accordance with the skirting
manufacturer’s installation instructions. Skirting shall be ade-
quately secured to assure stability, to minimize vibration and
susceptibility to wind damage, and to compensate for possible
frost heave.

AE503.2 Retaining walls. Where retaining walls are used as a
permanent perimeter enclosure, they shall resist the lateral dis-
placements of soil or other materials and shall conform to this
code as specified for foundation walls. Retaining walls and
foundation walls shall be constructed of approved treated
wood, concrete, masonry or other approved materials or com-
bination of materials as for foundations as specified in this
code. Siding materials shall extend below the top of the exterior
of the retaining or foundation wall or the joint between siding
and enclosure wall shall be flashed in accordance with this
code.

SECTION AE504
STRUCTURAL ADDITIONS

AE504.1 General. Accessory buildings shall not be structur-
ally supported by or attached to a manufactured home unless
engineering calculations are submitted to substantiate any pro-
posed structural connection.

Exception: The building official may waive the submission
of engineering calculations if it is found that the nature of
the work applied for is such that engineering calculations
are not necessary to show conformance to these provisions.

SECTION AE505
BUILDING SERVICE EQUIPMENT

AE505.1 General. The installation, alteration, repair, replace-
ment, addition to or maintenance of the building service equip-
ment within the manufactured home shall conform to
regulations set forth in the Manufactured Home Standards.
Such work which is located outside the manufactured home
shall comply with the applicable codes adopted by this jurisdic-
tion.
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SECTION AE506
EXITS

AE506.1 Site development. Exterior stairways and ramps
which provide egress to the public way shall comply with
applicable provisions of this code.

AE506.2 Accessory buildings. Every accessory building or
portion thereof shall be provided with exits as required by this
code.

SECTION AE507
OCCUPANCY, FIRE SAFETY AND ENERGY

CONSERVATION STANDARDS

AE507.1 General. Alterations made to a manufactured home
subsequent to its initial installation shall conform to the occu-
pancy, fire-safety and energy conservation requirements set
forth in the Manufactured Home Standards.

SECTION AE600
SPECIAL REQUIREMENTS FOR

FOUNDATION SYSTEMS

AE600.1 General. Section AE600 is applicable only when
specifically authorized by the building official.

SECTION AE601
FOOTINGS AND FOUNDATIONS

AE601.1 General. The capacity of individual load-bearing
piers and their footings shall be sufficient to sustain all loads
specified in this code within the stress limitations specified in
this code. Footings, unless otherwise approved by the building
official, shall be placed level on firm, undisturbed soil or an engi-
neered fill which is free of organic material, such as weeds and
grasses. Where used, an engineered fill shall provide a minimum
load-bearing capacity of not less than 1,000 psf (48 kN/m2).
Continuous footings shall conform to the requirements of this
code. Section AE502 of these provisions shall apply to footings
and foundations constructed under the provisions of this section.

SECTION AE602
PIER CONSTRUCTION

AE602.1 General. Piers shall be designed and constructed to
distribute loads evenly. Multiple section homes may have con-
centrated roof loads which will require special consideration.
Load-bearing piers may be constructed utilizing one of the
methods listed below. Such piers shall be considered to resist
only vertical forces acting in a downward direction. They shall
not be considered as providing any resistance to horizontal
loads induced by wind or earthquake forces.

1. A prefabricated load-bearing device that is listed and
labeled for the intended use.

2. Mortar shall comply with ASTM C 270 Type M, S or N;
this may consist of one part portland cement, one-half
part hydrated lime and four parts sand by volume. Lime
shall not be used with plastic or waterproof cement.

3. A cast-in-place concrete pier with concrete having speci-
fied compressive strength at 28 days of 2,500 psi (17 225
kPa).

Alternate materials and methods of construction may be
used for piers which have been designed by an engineer or
architect licensed by the state to practice as such.

Caps and leveling spacers may be used for leveling of the
manufactured home. Spacing of piers shall be as specified in
the manufacturer’s installation instructions, if available, or by
an approved designer.

SECTION AE603
HEIGHT OF PIERS

AE603.1 General. Piers constructed as indicated in Section
AE602 may have heights as follows:

1. Except for corner piers, piers 36 inches (914 mm) or less
in height may be constructed of masonry units, placed
with cores or cells vertically. Piers shall be installed with
their long dimension at right angles to the main frame
member they support and shall have a minimum
cross-sectional area of 128 square inches (82 560 mm2).
Piers shall be capped with minimum 4-inch (102 mm)
solid masonry units or equivalent.

2. Piers between 36 and 80 inches (914 mm and 2032 mm)
in height and all corner piers over 24 inches (610 mm) in
height shall be at least 16 inches by 16 inches (406 mm
by 406 mm) consisting of interlocking masonry units
and shall be fully capped with minimum 4-inch (102
mm) solid masonry units or equivalent.

3. Piers over 80 inches (2032 mm) in height may be con-
structed in accordance with the provisions of Item 2
above, provided the piers shall be filled solid with grout
and reinforced with four continuous No. 5 bars. One bar
shall be placed in each corner cell of hollow masonry unit
piers or in each corner of the grouted space of piers con-
structed of solid masonry units.

4. Cast-in-place concrete piers meeting the same size and
height limitations of Items 1, 2 and 3 above may be sub-
stituted for piers constructed of masonry units.

SECTION AE604
ANCHORAGE INSTALLATIONS

AE604.1 Ground anchors. Ground anchors shall be designed
and installed to transfer the anchoring loads to the ground. The
load-carrying portion of the ground anchors shall be installed
to the full depth called for by the manufacturer’s installation
directions and shall extend below the established frost line into
undisturbed soil.

Manufactured ground anchors shall be listed and installed in
accordance with the terms of their listing and the anchor manu-
facturer’s instructions and shall include means of attachment of
ties meeting the requirements of Section AE605. Ground
anchor manufacturer’s installation instructions shall include
the amount of preload required and load capacity in various
types of soil. These instructions shall include tensioning
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adjustments which may be needed to prevent damage to the
manufactured home, particularly damage that can be caused by
frost heave. Each ground anchor shall be marked with the man-
ufacturer’s identification and listed model identification num-
ber which shall be visible after installation. Instructions shall
accompany each listed ground anchor specifying the types of
soil for which the anchor is suitable under the requirements of
this section.

Each approved ground anchor, when installed, shall be capa-
ble of resisting an allowable working load at least equal to
3,150 pounds (14 kN) in the direction of the tie plus a 50 per-
cent overload [4,725 pounds (21 kN) total] without failure.
Failure shall be considered to have occurred when the anchor
moves more than 2 inches (51 mm) at a load of 4,725 pounds
(21 kN) in the direction of the tie installation. Those ground
anchors which are designed to be installed so that loads on the
anchor are other than direct withdrawal shall be designed and
installed to resist an applied design load of 3,150 pounds (14
kN) at 40 to 50 degrees from vertical or within the angle limita-
tions specified by the home manufacturer without displacing
the tie end of the anchor more than 4 inches (102 mm) horizon-
tally. Anchors designed for connection of multiple ties shall be
capable of resisting the combined working load and overload
consistent with the intent expressed herein.

When it is proposed to use ground anchors and the building
official has reason to believe that the soil characteristics at a
given site are such as to render the use of ground anchors advis-
able, or when there is doubt regarding the ability of the ground
anchors to obtain their listed capacity, the building official may
require that a representative field installation be made at the site
in question and tested to demonstrate ground anchor capacity.
The building official shall approve the test procedures.

AE604.2 Anchoring equipment. Anchoring equipment,
when installed as a permanent installation, shall be capable of
resisting all loads as specified within these provisions. When
the stabilizing system is designed by an engineer or architect
licensed by the state to practice as such, alternative designs
may be used, providing the anchoring equipment to be used is
capable of withstanding a load equal to 1.5 times the calculated
load. All anchoring equipment shall be listed and labeled as
being capable of meeting the requirements of these provisions.
Anchors as specified in this code may be attached to the main
frame of the manufactured home by an approved 3/16-inch-thick
(4.76 mm) slotted steel plate anchoring device. Other anchor-
ing devices or methods meeting the requirements of these pro-
visions may be permitted when approved by the building
official.

Anchoring systems shall be so installed as to be permanent.
Anchoring equipment shall be so designed to prevent self-dis-
connection with no hook ends used.

AE604.3 Resistance to weather deterioration. All anchoring
equipment, tension devices and ties shall have a resistance to
deterioration as required by this code.

AE604.4 Tensioning devices. Tensioning devices, such as
turnbuckles or yoke-type fasteners, shall be ended with clevis
or welded eyes.

SECTION AE605
TIES, MATERIALS AND INSTALLATION

AE605.1 General. Steel strapping, cable, chain or other
approved materials shall be used for ties. All ties shall be fas-
tened to ground anchors and drawn tight with turnbuckles or
other adjustable tensioning devices or devices supplied with
the ground anchor. Tie materials shall be capable of resisting an
allowable working load of 3,150 pounds (14 kN) with no more
than 2 percent elongation and shall withstand a 50 percent
overload [4,750 pounds (21 kN)]. Ties shall comply with the
weathering requirements of Section AE604.3. Ties shall con-
nect the ground anchor and the main structural frame. Ties shall
not connect to steel outrigger beams which fasten to and inter-
sect the main structural frame unless specifically stated in the
manufacturer’s installation instructions. Connection of cable
ties to main frame members shall be 5/8-inch (15.9 mm)
closed-eye bolts affixed to the frame member in an approved
manner. Cable ends shall be secured with at least two U-bolt
cable clamps with the “U” portion of the clamp installed on the
short (dead) end of the cable to assure strength equal to that
required by this section.

Wood floor support systems shall be fixed to perimeter foun-
dation walls in accordance with provisions of this code. The
minimum number of ties required per side shall be sufficient to
resist the wind load stated in this code. Ties shall be evenly
spaced as practicable along the length of the manufactured
home with the distance from each end of the home and the tie
nearest that end not exceeding 8 feet (2438 mm). When contin-
uous straps are provided as vertical ties, such ties shall be posi-
tioned at rafters and studs. Where a vertical tie and diagonal tie
are located at the same place, both ties may be connected to a
single anchor, provided the anchor used is capable of carrying
both loadings. Multisection manufactured homes require diag-
onal ties only. Diagonal ties shall be installed on the exterior
main frame and slope to the exterior at an angle of 40 to 50
degrees from the vertical or within the angle limitations speci-
fied by the home manufacturer. Vertical ties which are not con-
tinuous over the top of the manufactured home shall be
attached to the main frame.

SECTION AE606
REFERENCED STANDARDS

ASTMC 270-04 Specification for Mortar
for Unit Masonry . . . . . . . . . . . . . . . . . . . . . . . . . . . . AE602

NFPA 501-03 Standard on Manufactured
Housing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . AE201
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APPENDIX F

RADON CONTROL METHODS

SECTION AF101
SCOPE

AF101.1 General. This appendix contains requirements for
new construction in jurisdictions where radon-resistant con-
struction is required.

Inclusion of this appendix by jurisdictions shall be deter-
mined through the use of locally available data or determina-
tion of Zone 1 designation in Figure AF101.

SECTION AF102
DEFINITIONS

AF102.1 General. For the purpose of these requirements, the
terms used shall be defined as follows:
SUBSLAB DEPRESSURIZATION SYSTEM (Passive). A
system designed to achieve lower sub-slab air pressure relative
to indoor air pressure by use of a vent pipe routed through the
conditioned space of a building and connecting the sub-slab
area with outdoor air, thereby relying on the convective flow of
air upward in the vent to draw air from beneath the slab.
SUBSLAB DEPRESSURIZATION SYSTEM (Active). A
system designed to achieve lower sub-slab air pressure relative
to indoor air pressure by use of a fan-powered vent drawing air
from beneath the slab.
DRAIN TILE LOOP. A continuous length of drain tile or per-
forated pipe extending around all or part of the internal or
external perimeter of a basement or crawl space footing.
RADON GAS. A naturally-occurring, chemically inert, radio-
active gas that is not detectable by human senses. As a gas, it
can move readily through particles of soil and rock and can
accumulate under the slabs and foundations of homes where it
can easily enter into the living space through construction
cracks and openings.
SOIL-GAS-RETARDER. A continuous membrane of 6-mil
(0.15 mm) polyethylene or other equivalent material used to
retard the flow of soil gases into a building.
SUBMEMBRANE DEPRESSURIZATION SYSTEM. A
system designed to achieve lower-sub-membrane air pressure
relative to crawl space air pressure by use of a vent drawing air
from beneath the soil-gas-retarder membrane.

SECTION AF103
REQUIREMENTS

AF103.1 General. The following construction techniques are
intended to resist radon entry and prepare the building for
post-construction radon mitigation, if necessary (see Figure
AF102). These techniques are required in areas where desig-
nated by the jurisdiction.
AF103.2 Subfloor preparation. A layer of gas-permeable
material shall be placed under all concrete slabs and other floor
systems that directly contact the ground and are within the
walls of the living spaces of the building, to facilitate future

installation of a sub-slab depressurization system, if needed.
The gas-permeable layer shall consist of one of the following:

1. A uniform layer of clean aggregate, a minimum of 4 inches
(102 mm) thick. The aggregate shall consist of material that
will pass through a 2-inch (51 mm) sieve and be retained by
a 1/4-inch (6.4 mm) sieve.

2. A uniform layer of sand (native or fill), a minimum of 4
inches (102 mm) thick, overlain by a layer or strips of
geotextile drainage matting designed to allow the lateral
flow of soil gases.

3. Other materials, systems or floor designs with demon-
strated capability to permit depressurization across the
entire sub-floor area.

AF103.3 Soil-gas-retarder. A minimum 6-mil (0.15 mm) [or
3-mil (0.075 mm) cross-laminated] polyethylene or equivalent
flexible sheeting material shall be placed on top of the gas-per-
meable layer prior to casting the slab or placing the floor
assembly to serve as a soil-gas-retarder by bridging any cracks
that develop in the slab or floor assembly and to prevent con-
crete from entering the void spaces in the aggregate base mate-
rial. The sheeting shall cover the entire floor area with separate
sections of sheeting lapped at least 12 inches (305 mm). The
sheeting shall fit closely around any pipe, wire or other penetra-
tions of the material. All punctures or tears in the material shall
be sealed or covered with additional sheeting.

AF103.4 Entry routes. Potential radon entry routes shall be
closed in accordance with Sections AF103.4.1 through
AF103.4.10.

AF103.4.1 Floor openings. Openings around bathtubs,
showers, water closets, pipes, wires or other objects that
penetrate concrete slabs or other floor assemblies shall be
filled with a polyurethane caulk or equivalent sealant
applied in accordance with the manufacturer’s recommen-
dations.

AF103.4.2 Concrete joints. All control joints, isolation
joints, construction joints and any other joints in concrete
slabs or between slabs and foundation walls shall be sealed
with a caulk or sealant. Gaps and joints shall be cleared of
loose material and filled with polyurethane caulk or other
elastomeric sealant applied in accordance with the manu-
facturer’s recommendations.

AF103.4.3 Condensate drains. Condensate drains shall be
trapped or routed through nonperforated pipe to daylight.

AF103.4.4 Sumps. Sump pits open to soil or serving as the
termination point for sub-slab or exterior drain tile loops shall
be covered with a gasketed or otherwise sealed lid. Sumps
used as the suction point in a sub-slab depressurization sys-
tem shall have a lid designed to accommodate the vent pipe.
Sumps used as a floor drain shall have a lid equipped with a
trapped inlet.
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AF103.4.5 Foundation walls. Hollow block masonry
foundation walls shall be constructed with either a continu-
ous course of solid masonry, one course of masonry grouted
solid, or a solid concrete beam at or above finished ground
surface to prevent passage of air from the interior of the wall
into the living space. Where a brick veneer or other masonry
ledge is installed, the course immediately below that ledge
shall be sealed. Joints, cracks or other openings around all
penetrations of both exterior and interior surfaces of
masonry block or wood foundation walls below the ground
surface shall be filled with polyurethane caulk or equivalent
sealant. Penetrations of concrete walls shall be filled.

AF103.4.6 Dampproofing. The exterior surfaces of por-
tions of concrete and masonry block walls below the ground
surface shall be dampproofed in accordance with Section
R406 of this code.

AF103.4.7 Air-handling units. Air-handling units in crawl
spaces shall be sealed to prevent air from being drawn into
the unit.

Exception: Units with gasketed seams or units that are
otherwise sealed by the manufacturer to prevent leakage.

AF103.4.8 Ducts. Ductwork passing through or beneath a
slab shall be of seamless material unless the air-handling
system is designed to maintain continuous positive pressure
within such ducting. Joints in such ductwork shall be sealed
to prevent air leakage.

Ductwork located in crawl spaces shall have all seams
and joints sealed by closure systems in accordance with
Section M1601.3.1.

AF103.4.9 Crawl space floors. Openings around all pene-
trations through floors above crawl spaces shall be caulked
or otherwise filled to prevent air leakage.

AF103.4.10 Crawl space access. Access doors and other
openings or penetrations between basements and adjoining
crawl spaces shall be closed, gasketed or otherwise filled to
prevent air leakage.

AF103.5 Passive submembrane depressurization system.
In buildings with crawl space foundations, the following com-
ponents of a passive sub-membrane depressurization system
shall be installed during construction.

Exception: Buildings in which an approved mechanical
crawl space ventilation system or other equivalent system is
installed.

AF103.5.1 Ventilation. Crawl spaces shall be provided
with vents to the exterior of the building. The minimum net
area of ventilation openings shall comply with Section
R408.1 of this code.

AF103.5.2 Soil-gas-retarder. The soil in crawl spaces shall
be covered with a continuous layer of minimum 6-mil (0.15
mm) polyethylene soil-gas-retarder. The ground cover shall
be lapped a minimum of 12 inches (305 mm) at joints and
shall extend to all foundation walls enclosing the crawl
space area.

AF103.5.3 Vent pipe. A plumbing tee or other approved
connection shall be inserted horizontally beneath the sheet-
ing and connected to a 3- or 4-inch-diameter (76 mm or 102

mm) fitting with a vertical vent pipe installed through the
sheeting. The vent pipe shall be extended up through the
building floors, terminate at least 12 inches (305 mm) above
the roof in a location at least 10 feet (3048 mm) away from
any window or other opening into the conditioned spaces of
the building that is less than 2 feet (610 mm) below the
exhaust point, and 10 feet (3048 mm) from any window or
other opening in adjoining or adjacent buildings.

AF103.6 Passive subslab depressurization system. In base-
ment or slab-on-grade buildings, the following components of
a passive sub-slab depressurization system shall be installed
during construction.

AF103.6.1 Vent pipe. A minimum 3-inch-diameter (76 mm)
ABS, PVC or equivalent gas-tight pipe shall be embedded
vertically into the sub-slab aggregate or other permeable
material before the slab is cast. A “T” fitting or equivalent
method shall be used to ensure that the pipe opening remains
within the sub-slab permeable material. Alternatively, the
3-inch (76 mm) pipe shall be inserted directly into an interior
perimeter drain tile loop or through a sealed sump cover
where the sump is exposed to the sub-slab aggregate or con-
nected to it through a drainage system.

The pipe shall be extended up through the building floors,
terminate at least 12 inches (305 mm) above the surface of
the roof in a location at least 10 feet (3048 mm) away from
any window or other opening into the conditioned spaces of
the building that is less than 2 feet (610 mm) below the
exhaust point, and 10 feet (3048 mm) from any window or
other opening in adjoining or adjacent buildings.

AF103.6.2 Multiple vent pipes. In buildings where interior
footings or other barriers separate the sub-slab aggregate or
other gas-permeable material, each area shall be fitted with
an individual vent pipe. Vent pipes shall connect to a single
vent that terminates above the roof or each individual vent
pipe shall terminate separately above the roof.

AF103.7 Vent pipe drainage. All components of the radon
vent pipe system shall be installed to provide positive drainage
to the ground beneath the slab or soil-gas-retarder.
AF103.8 Vent pipe accessibility. Radon vent pipes shall be
accessible for future fan installation through an attic or other
area outside the habitable space.

Exception: The radon vent pipe need not be accessible in an
attic space where an approved roof-top electrical supply is
provided for future use.

AF103.9 Vent pipe identification. All exposed and visible
interior radon vent pipes shall be identified with at least one
label on each floor and in accessible attics. The label shall
read:“Radon Reduction System.”
AF103.10 Combination foundations. Combination base-
ment/crawl space or slab-on-grade/crawl space foundations
shall have separate radon vent pipes installed in each type of
foundation area. Each radon vent pipe shall terminate above the
roof or shall be connected to a single vent that terminates above
the roof.
AF103.11 Building depressurization. Joints in air ducts and
plenums in unconditioned spaces shall meet the requirements
of Section M1601. Thermal envelope air infiltration require-
ments shall comply with the energy conservation provisions
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in Chapter 11. Firestopping shall meet the requirements con-
tained in Section R602.8.

AF103.12 Power source. To provide for future installation
of an active sub-membrane or sub-slab depressurization
system, an electrical circuit terminated in an approved box
shall be installed during construction in the attic or other
anticipated location of vent pipe fans. An electrical supply
shall also be accessible in anticipated locations of system
failure alarms.
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a. pCi/L standard for picocuries per liter of radon gas. EPA recommends that all homes that measure 4 pCi/L and greater be mitigated.

The United States Environmental Protection Agency and the United States Geological Survey have evaluated the radon potential in the United States and have
developed a map of radon zones designed to assist building officials in deciding whether radon-resistant features are applicable in new construction.

The map assigns each of the 3,141 counties in the United States to one of three zones based on radon potential. Each zone designation reflects the average
short-term radon measurement that can be expected to be measured in a building without the implementation of radon control methods. The radon zone designa-
tion of highest priority is Zone 1. Table 1 of this appendix lists the Zone 1 counties illustrated on the map. More detailed information can be obtained from state-spe-
cific booklets (EPA-402-R-93-021 through 070) available through State Radon Offices or from U.S. EPA Regional Offices.

FIGURE AF101
EPA MAP OF RADON ZONES
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TABLE AF101(1)
HIGH RADON POTENTIAL (ZONE 1) COUNTIESa

ALABAMA
Calhoun

Clay
Cleburne
Colbert
Coosa

Franklin
Jackson

Lauderdale
Lawrence
Limestone
Madison
Morgan

Talladega

CALIFORNIA
Santa Barbara

Ventura

COLORADO
Adams

Arapahoe
Baca
Bent

Boulder
Chaffee

Cheyenne
Clear Creek

Crowley
Custer
Delta

Denver
Dolores
Douglas
El Paso
Elbert

Fremont
Garfield
Gilpin
Grand

Gunnison
Huerfano
Jackson
Jefferson
Kiowa

Kit Carson
Lake

Larimer
Las Animas

Lincoln
Logan
Mesa

Moffat
Montezuma
Montrose
Morgan
Otero
Ouray
Park

Phillips
Pitkin

Prowers
Pueblo

Rio Blanco
San Miguel

Summit
Teller

Washington
Weld
Yuma

CONNECTICUT
Fairfield

Middlesex
New Haven

New London

GEORGIA
Cobb

De Kalb
Fulton

Gwinnett

IDAHO
Benewah

Blaine
Boise

Bonner
Boundary

Butte
Camas
Clark

Clearwater
Custer
Elmore
Fremont
Gooding

Idaho
Kootenai

Latah
Lemhi

Shoshone
Valley

ILLINOIS
Adams
Boone
Brown
Bureau
Calhoun
Carroll
Cass

Champaign
Coles

De Kalb
De Witt
Douglas
Edgar
Ford

Fulton
Greene
Grundy

Hancock
Henderson

Henry
Iroquois
Jersey

Jo Daviess
Kane

Kendall
Knox

La Salle
Lee

Livingston
Logan
Macon

Marshall
Mason

McDonough
McLean
Menard
Mercer

Morgan
Moultrie

Ogle
Peoria
Piatt
Pike

Putnam
Rock Island
Sangamon
Schuyler

Scott
Stark

Stephenson
Tazewell
Vermilion

Warren
Whiteside

Winnebago
Woodford

INDIANA
Adams
Allen

Bartholomew
Benton

Blackford
Boone
Carroll
Cass
Clark

Clinton
De Kalb
Decatur

Delaware
Elkhart
Fayette

Fountain
Fulton
Grant

Hamilton
Hancock
Harrison

Hendricks
Henry

Howard
Huntington

Jay
Jennings
Johnson

Kosciusko
Lagrange
Lawrence
Madison
Marion

Marshall
Miami
Monroe

Montgomery
Noble
Orange
Putnam

Randolph
Rush
Scott

Shelby
Steuben

St. Joseph
Tippecanoe

Tipton
Union

Vermillion

Wabash
Warren

Washington
Wayne
Wells
White

Whitley

IOWA
All Counties

KANSAS
Atchison
Barton
Brown

Cheyenne
Clay

Cloud
Decatur

Dickinson
Douglas

Ellis
Ellsworth

Finney
Ford

Geary
Gove

Graham
Grant
Gray

Greeley
Hamilton
Haskell

Hodgeman
Jackson
Jewell

Johnson
Kearny

Kingman
Kiowa
Lane

Leavenworth
Lincoln
Logan
Marion

Marshall
McPherson

Meade
Mitchell
Nemaha

Ness
Norton

Osborne
Ottawa
Pawnee
Phillips

Pottawatomie
Pratt

Rawlins
Republic

Rice
Riley
Rooks
Rush

Russell
Saline
Scott

Sheridan
Sherman

Smith
Stanton

Thomas
Trego

Wallace
Washington

Wichita
Wyandotte

KENTUCKY
Adair
Allen
Barren

Bourbon
Boyle
Bullitt
Casey
Clark

Cumberland
Fayette
Franklin
Green

Harrison
Hart

Jefferson
Jessamine
Lincoln
Marion
Mercer

Metcalfe
Monroe
Nelson

Pendleton
Pulaski

Robertson
Russell
Scott

Taylor
Warren

Woodford

MAINE
Androscoggin

Aroostook
Cumberland

Franklin
Hancock
Kennebec
Lincoln
Oxford

Penobscot
Piscataquis
Somerset

York

MARYLAND
Baltimore

Calvert
Carroll

Frederick
Harford
Howard

Montgomery
Washington

MASS.
Essex

Middlesex
Worcester

MICHIGAN
Branch
Calhoun

Cass
Hillsdale
Jackson

Kalamazoo
Lenawee
St. Joseph

Washtenaw

MINNESOTA
Becker

Big Stone
Blue Earth

Brown
Carver

Chippewa
Clay

Cottonwood
Dakota
Dodge

Douglas
Faribault
Fillmore
Freeborn
Goodhue

Grant
Hennepin
Houston
Hubbard
Jackson
Kanabec

Kandiyohi
Kittson

Lac Qui Parle
Le Sueur
Lincoln

Lyon
Mahnomen
Marshall
Martin

McLeod
Meeker
Mower
Murray
Nicollet
Nobles
Norman
Olmsted
Otter Tail

Pennington
Pipestone

Polk
Pope

Ramsey
Red Lake
Redwood
Renville

Rice
Rock

Roseau
Scott

Sherburne
Sibley
Stearns
Steele

Stevens
Swift
Todd

Traverse
Wabasha
Wadena
Waseca

Washington
Watonwan

Wilkin
Winona
Wright

Yellow Medicine

MISSOURI
Andrew
Atchison
Buchanan

Cass
Clay

Clinton
Holt
Iron

Jackson
Nodaway

Platte

MONTANA
Beaverhead
Big Horn

Blaine
Broadwater

Carbon
Carter

Cascade
Chouteau

Custer
Daniels
Dawson

Deer Lodge
Fallon
Fergus

Flathead
Gallatin
Garfield
Glacier
Granite

Hill
Jefferson

Judith Basin
Lake

Lewis and Clark
Liberty
Lincoln
Madison
McCone
Meagher
Mineral

Missoula
Park

Phillips
Pondera

Powder River
Powell
Prairie
Ravalli

Richland
Roosevelt
Rosebud
Sanders
Sheridan

Silver Bow
Stillwater

Teton
Toole
Valley

Wibaux

a. EPA recommends that this county listing be supplemented with other available State and local data to further understand the radon potential of Zone 1 area.

(continued)
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TABLE AF101(1)—continued
HIGH RADON POTENTIAL (ZONE 1) COUNTIESa

Yellowstone
National Park

NEBRASKA
Adams
Boone
Boyd
Burt

Butler
Cass
Cedar
Clay

Colfax
Cuming
Dakota
Dixon
Dodge

Douglas
Fillmore
Franklin
Frontier
Furnas
Gage

Gosper
Greeley

Hamilton
Harlan
Hayes

Hitchcock
Hurston
Jefferson
Johnson
Kearney

Knox
Lancaster
Madison
Nance

Nemaha
Nuckolls

Otoe
Pawnee
Phelps
Pierce
Platte
Polk

Red Willow
Richardson

Saline
Sarpy

Saunders
Seward
Stanton
Thayer

Washington
Wayne

Webster
York

NEVADA
Carson City

Douglas
Eureka
Lander
Lincoln

Lyon
Mineral
Pershing

White Pine

NEW
HAMPSHIRE

Carroll

NEW JERSEY
Hunterdon

Mercer
Monmouth

Morris
Somerset
Sussex
Warren

NEW MEXICO
Bernalillo

Colfax
Mora

Rio Arriba
San Miguel

Santa Fe
Taos

NEW YORK
Albany

Allegany
Broome

Cattaraugus
Cayuga

Chautauqua
Chemung
Chenango
Columbia
Cortland
Delaware
Dutchess

Erie
Genesee
Greene

Livingston
Madison

Onondaga
Ontario
Orange
Otsego
Putnam

Rensselaer
Schoharie
Schuyler
Seneca
Steuben
Sullivan
Tioga

Tompkins
Ulster

Washington
Wyoming

Yates

N. CAROLINA
Alleghany
Buncombe
Cherokee

Henderson
Mitchell

Rockingham
Transylvania

Watauga

N. DAKOTA
All Counties

OHIO
Adams

Allen
Ashland
Auglaize
Belmont
Butler
Carroll

Champaign
Clark

Clinton
Columbiana
Coshocton
Crawford

Darke
Delaware
Fairfield
Fayette
Franklin
Greene

Guernsey
Hamilton
Hancock
Hardin

Harrison
Holmes
Huron

Jefferson
Knox

Licking
Logan

Madison
Marion
Mercer
Miami

Montgomery
Morrow

Muskingum
Perry

Pickaway
Pike

Preble
Richland

Ross
Seneca
Shelby
Stark

Summit
Tuscarawas

Union
Van Wert
Warren
Wayne

Wyandot

PENNSYLVANIA
Adams

Allegheny
Armstrong

Beaver
Bedford
Berks
Blair

Bradford
Bucks
Butler

Cameron
Carbon
Centre
Chester
Clarion

Clearfield
Clinton

Columbia

Cumberland
Dauphin
Delaware
Franklin
Fulton

Huntingdon
Indiana
Juniata

Lackawanna
Lancaster
Lebanon
Lehigh
Luzerne

Lycoming
Mifflin
Monroe

Montgomery
Montour

Northampton
Northumberland

Perry
Schuylkill

Snyder
Sullivan

Susquehanna
Tioga
Union

Venango
Westmoreland

Wyoming
York

RHODE ISLAND
Kent

Washington

S. CAROLINA
Greenville

S. DAKOTA
Aurora
Beadle

Bon Homme
Brookings

Brown
Brule

Buffalo
Campbell

Charles Mix
Clark
Clay

Codington
Corson
Davison

Day
Deuel

Douglas
Edmunds

Faulk
Grant

Hamlin
Hand

Hanson
Hughes

Hutchinson
Hyde

Jerauld
Kingsbury

Lake
Lincoln
Lyman

Marshall
McCook

McPherson
Miner

Minnehaha
Moody
Perkins
Potter

Roberts
Sanborn
Spink

Stanley
Sully

Turner
Union

Walworth
Yankton

TENNESEE
Anderson
Bedford
Blount
Bradley

Claiborne
Davidson

Giles
Grainger
Greene

Hamblen
Hancock
Hawkins
Hickman

Humphreys
Jackson
Jefferson

Knox
Lawrence

Lewis
Lincoln
Loudon
Marshall
Maury

McMinn
Meigs

Monroe
Moore
Perry
Roane

Rutherford
Smith

Sullivan
Trousdale

Union
Washington

Wayne
Williamson

Wilson

UTAH
Carbon

Duchesne
Grand
Piute

Sanpete
Sevier
Uintah

VIRGINIA
Alleghany

Amelia
Appomattox

Augusta

Bath
Bland

Botetourt
Bristol

Brunswick
Buckingham
Buena Vista
Campbell

Chesterfield
Clarke

Clifton Forge
Covington

Craig
Cumberland

Danville
Dinwiddie

Fairfax
Falls Church

Fluvanna
Frederick

Fredericksburg
Giles

Goochland
Harrisonburg

Henry
Highland

Lee
Lexington

Louisa
Martinsville
Montgomery

Nottoway
Orange

Page
Patrick

Pittsylvania
Powhatan
Pulaski
Radford
Roanoke

Rockbridge
Rockingham

Russell
Salem
Scott

Shenandoah
Smyth

Spotsylvania
Stafford
Staunton
Tazewell
Warren

Washington
Waynesboro
Winchester

Wythe

WASHINGTON
Clark
Ferry

Okanogan
Pend Oreille

Skamania
Spokane
Stevens

W. VIRGINIA
Berkeley
Brooke
Grant

Greenbrier
Hampshire

Hancock
Hardy

Jefferson
Marshall
Mercer
Mineral

Monongalia
Monroe
Morgan

Ohio
Pendleton

Pocahontas
Preston

Summers
Wetzel

WISCONSIN
Buffalo

Crawford
Dane

Dodge
Door

Fond du Lac
Grant
Green

Green Lake
Iowa

Jefferson
Lafayette
Langlade
Marathon

Menominee
Pepin
Pierce

Portage
Richland

Rock
Shawano
St. Croix
Vernon

Walworth
Washington
Waukesha
Waupaca

Wood

WYOMING
Albany

Big Horn
Campbell
Carbon

Converse
Crook

Fremont
Goshen

Hot Springs
Johnson
Laramie
Lincoln
Natrona
Niobrara

Park
Sheridan
Sublette

Sweetwater
Teton
Uinta

Washakie

a. EPA recommends that this county listing be supplemented with other available State and local data to further understand the radon potential of Zone 1 area.
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FIGURE AF102
RADON-RESISTANT CONSTRUCTION DETAILS FOR FOUR FOUNDATION TYPES
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APPENDIX G

SWIMMING POOLS, SPAS AND HOT TUBS

SECTION AG101
GENERAL

AG101.1 General. The provisions of this appendix shall con-
trol the design and construction of swimming pools, spas and
hot tubs installed in or on the lot of a one- or two-family dwell-
ing.

SECTION AG102
DEFINITIONS

AG102.1 General. For the purposes of these requirements, the
terms used shall be defined as follows and as set forth in Chap-
ter 2.

ABOVE-GROUND/ON-GROUND POOL. See “Swim-
ming pool.”

BARRIER. A fence, wall, building wall or combination
thereof which completely surrounds the swimming pool and
obstructs access to the swimming pool.

HOT TUB. See “Swimming pool.”

IN-GROUND POOL. See “Swimming pool.”

RESIDENTIAL. That which is situated on the premises of a
detached one- or two-family dwelling or a one-family town-
house not more than three stories in height.

SPA, NONPORTABLE. See “Swimming pool.”

SPA, PORTABLE. A nonpermanent structure intended for
recreational bathing, in which all controls, water-heating and
water-circulating equipment are an integral part of the product.

SWIMMING POOL. Any structure intended for swimming
or recreational bathing that contains water over 24 inches (610
mm) deep. This includes in-ground, above-ground and
on-ground swimming pools, hot tubs and spas.

SWIMMING POOL, INDOOR. A swimming pool which is
totally contained within a structure and surrounded on all four
sides by the walls of the enclosing structure.

SWIMMING POOL, OUTDOOR. Any swimming pool
which is not an indoor pool.

SECTION AG103
SWIMMING POOLS

AG103.1 In-ground pools. In-ground pools shall be designed
and constructed in conformance with ANSI/NSPI-5 as listed in
Section AG108.

AG103.2 Above-ground and on-ground pools. Above-
ground and on-ground pools shall be designed and constructed
in conformance with ANSI/NSPI-4 as listed in Section AG108.

SECTION AG104
SPAS AND HOT TUBS

AG104.1 Permanently installed spas and hot tubs. Perma-
nently installed spas and hot tubs shall be designed and con-
structed in conformance with ANSI/NSPI-3 as listed in
Section AG108.

AG104.2 Portable spas and hot tubs. Portable spas and hot
tubs shall be designed and constructed in conformance with
ANSI/NSPI-6 as listed in Section AG108.

SECTION AG105
BARRIER REQUIREMENTS

AG105.1 Application. The provisions of this chapter shall
control the design of barriers for residential swimming pools,
spas and hot tubs. These design controls are intended to pro-
vide protection against potential drownings and near-
drownings by restricting access to swimming pools, spas and
hot tubs.

AG105.2 Outdoor swimming pool. An outdoor swimming
pool, including an in-ground, above-ground or on-ground
pool, hot tub or spa shall be surrounded by a barrier which shall
comply with the following:

1. The top of the barrier shall be at least 48 inches (1219
mm) above grade measured on the side of the barrier
which faces away from the swimming pool. The maxi-
mum vertical clearance between grade and the bottom of
the barrier shall be 2 inches (51 mm) measured on the
side of the barrier which faces away from the swimming
pool. Where the top of the pool structure is above grade,
such as an above-ground pool, the barrier may be at
ground level, such as the pool structure, or mounted on
top of the pool structure. Where the barrier is mounted on
top of the pool structure, the maximum vertical clearance
between the top of the pool structure and the bottom of
the barrier shall be 4 inches (102 mm).

2. Openings in the barrier shall not allow passage of a
4-inch-diameter (102 mm) sphere.

3. Solid barriers which do not have openings, such as a
masonry or stone wall, shall not contain indentations or
protrusions except for normal construction tolerances
and tooled masonry joints.

4. Where the barrier is composed of horizontal and vertical
members and the distance between the tops of the hori-
zontal members is less than 45 inches (1143 mm), the
horizontal members shall be located on the swimming
pool side of the fence. Spacing between vertical mem-
bers shall not exceed 13/4 inches (44 mm) in width.
Where there are decorative cutouts within vertical mem-
bers, spacing within the cutouts shall not exceed 13/4

inches (44 mm) in width.
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5. Where the barrier is composed of horizontal and vertical
members and the distance between the tops of the hori-
zontal members is 45 inches (1143 mm) or more, spacing
between vertical members shall not exceed 4 inches (102
mm). Where there are decorative cutouts within vertical
members, spacing within the cutouts shall not exceed 13/4

inches (44 mm) in width.

6. Maximum mesh size for chain link fences shall be a
21/4-inch (57 mm) square unless the fence has slats fas-
tened at the top or the bottom which reduce the openings
to not more than 13/4 inches (44 mm).

7. Where the barrier is composed of diagonal members,
such as a lattice fence, the maximum opening formed by
the diagonal members shall not be more than 13/4 inches
(44 mm).

8. Access gates shall comply with the requirements of Sec-
tion AG105.2, Items 1 through 7, and shall be equipped
to accommodate a locking device. Pedestrian access
gates shall open outward away from the pool and shall be
self-closing and have a self-latching device. Gates other
than pedestrian access gates shall have a self-latching
device. Where the release mechanism of the self-latch-
ing device is located less than 54 inches (1372 mm) from
the bottom of the gate, the release mechanism and open-
ings shall comply with the following:

8.1. The release mechanism shall be located on the
pool side of the gate at least 3 inches (76 mm)
below the top of the gate; and

8.2. The gate and barrier shall have no opening larger
than 1/2 inch (13 mm) within 18 inches (457 mm)
of the release mechanism.

9. Where a wall of a dwelling serves as part of the barrier,
one of the following conditions shall be met:

9.1. The pool shall be equipped with a powered safety
cover in compliance with ASTM F 1346; or

9.2. Doors with direct access to the pool through that
wall shall be equipped with an alarm which pro-
duces an audible warning when the door and/or its
screen, if present, are opened. The alarm shall be
listed in accordance with UL 2017. The audible
alarm shall activate within 7 seconds and sound
continuously for a minimum of 30 seconds after
the door and/or its screen, if present, are opened
and be capable of being heard throughout the
house during normal household activities. The
alarm shall automatically reset under all condi-
tions. The alarm system shall be equipped with a
manual means, such as touch pad or switch, to
temporarily deactivate the alarm for a single open-
ing. Deactivation shall last for not more than 15
seconds. The deactivation switch(es) shall be
located at least 54 inches (1372 mm) above the
threshold of the door; or

9.3. Other means of protection, such as self-closing
doors with self-latching devices, which are
approved by the governing body, shall be accept-
able so long as the degree of protection afforded

is not less than the protection afforded by Item
9.1 or 9.2 described above.

10. Where an above-ground pool structure is used as a bar-
rier or where the barrier is mounted on top of the pool
structure, and the means of access is a ladder or steps:

10.1. The ladder or steps shall be capable of being
secured, locked or removed to prevent access; or

10.2. The ladder or steps shall be surrounded by a
barrier which meets the requirements of Sec-
tion AG105.2, Items 1 through 9. When the lad-
der or steps are secured, locked or removed, any
opening created shall not allow the passage of a
4-inch-diameter (102 mm) sphere.

AG105.3 Indoor swimming pool. Walls surrounding an
indoor swimming pool shall comply with Section AG105.2,
Item 9.

AG105.4 Prohibited locations. Barriers shall be located to
prohibit permanent structures, equipment or similar objects
from being used to climb them.

AG105.5 Barrier exceptions. Spas or hot tubs with a safety
cover which complies with ASTM F 1346, as listed in Section
AG107, shall be exempt from the provisions of this appendix.

SECTION AG106
ENTRAPMENT PROTECTION FOR SWIMMING

POOL AND SPA SUCTION OUTLETS
AG106.1 General. Suction outlets shall be designed to pro-
duce circulation throughout the pool or spa. Single-outlet sys-
tems, such as automatic vacuum cleaner systems, or multiple
suction outlets, whether isolated by valves or otherwise, shall
be protected against user entrapment.

AG106.2 Suction fittings. Pool and spa suction outlets shall
have a cover that conforms to ANSI/ASME A112.19.8M, or an
18 inch × 23 inch (457 mm by 584 mm) drain grate or larger, or
an approved channel drain system.

Exception: Surface skimmers

AG106.3 Atmospheric vacuum relief system required. Pool
and spa single- or multiple-outlet circulation systems shall be
equipped with atmospheric vacuum relief should grate covers
located therein become missing or broken. This vacuum relief
system shall include at least one approved or engineered
method of the type specified herein, as follows:

1. Safety vacuum release system conforming to ASME
A112.19.17; or

2. An approved gravity drainage system.

AG106.4 Dual drain separation. Single or multiple pump cir-
culation systems have a minimum of two suction outlets of the
approved type. A minimum horizontal or vertical distance of 3
feet (914 mm) shall separate the outlets. These suction outlets
shall be piped so that water is drawn through them simulta-
neously through a vacuum-relief-protected line to the pump or
pumps.

AG106.5 Pool cleaner fittings. Where provided, vacuum or
pressure cleaner fitting(s) shall be located in an accessible posi-
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tion(s) at least 6 inches (152 mm) and not more than 12 inches
(305 mm) below the minimum operational water level or as an
attachment to the skimmer(s).

SECTION AG107
ABBREVIATIONS

AG107.1 General.

ANSI—American National Standards Institute
11 West 42nd Street, New York, NY 10036

ASME—American Society of Mechanical Engineers
Three Park Avenue
New York, NY 10016-5990

ASTM—ASTM International
100 Barr Harbor Drive, West Conshohocken, PA 19428

NSPI—National Spa and Pool Institute
2111 Eisenhower Avenue, Alexandria, VA 22314

UL—Underwriters Laboratories, Inc.
333 Pfingsten Road
Northbrook, Illinois 60062-2096

SECTION AG108
STANDARDS

AG108.1 General.

ANSI/NSPI

ANSI/NSPI-3-99 Standard for Permanently Installed
Residential Spas.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . AG104.1

ANSI/NSPI-4-99 Standard for Above-ground/On-ground
Residential Swimming Pools .  .  .  .  .  .  .  .  .  .  .  . AG103.2

ANSI/NSPI-5-99 Standard for Residential In-ground
Swimming Pools .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . AG103.1

ANSI/NSPI-6-99 Standard for Residential
Portable Spas .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . AG104.2

ANSI/NSPI-5-2003 Standard for Residential
In-ground Swimming Pools .  .  .  .  .  .  .  .  .  .  .  .  . AG103.1

ANSI/ASME A112.19.8M-1987 (R1996) Suction
Fittings for Use in Swimming Pools,
Wading Pools, Spas, Hot Tubs and
Whirlpool Bathing Appliances .  .  .  .  .  .  .  .  .  .  . AG106.2

ASTM

ASTM F 1346-91 (2003) Performance Specification
for Safety Covers and Labeling Requirements for
All Covers for Swimming Pools, Spas and
Hot Tubs .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . AG105.2, AG105.5

ASME

ASME A112.19.17 Manufacturers Safety Vacuum
Release Systems (SVRS) for Residential and
Commercial Swimming Pool, Spa, Hot Tub and
Wading Pool.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . AG106.3

UL

UL2017-2000 Standard for General-purpose
Signaling Devices and Systems—with Revisions
through June 2004.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . AG105.2
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APPENDIX H

PATIO COVERS

SECTION AH101
GENERAL

AH101.1 Scope. Patio covers shall conform to the require-
ments of this appendix chapter.

SECTION AH102
DEFINITION

Patio covers. One-story structures not exceeding 12 feet (3657
mm) in height. Enclosure walls shall be permitted to be of any
configuration, provided the open or glazed area of the longer
wall and one additional wall is equal to at least 65 percent of the
area below a minimum of 6 feet 8 inches (2032 mm) of each
wall, measured from the floor. Openings shall be permitted to
be enclosed with (1) insect screening, (2) approved translucent
or transparent plastic not more than 0.125 inch (3.2 mm) in
thickness, (3) glass conforming to the provisions of Section
R308, or (4) any combination of the foregoing.

SECTION AH103
PERMITTED USES

AH103.1 General. Patio covers shall be permitted to be
detached from or attached to dwelling units. Patio covers shall
be used only for recreational, outdoor living purposes and not
as carports, garages, storage rooms or habitable rooms.

SECTION AH104
DESIGN LOADS

AH104.1 General. Patio covers shall be designed and con-
structed to sustain, within the stress limits of this code, all dead
loads plus a minimum vertical live load of 10 pounds per square
foot (0.48 kN/m2) except that snow loads shall be used where
such snow loads exceed this minimum. Such covers shall be
designed to resist the minimum wind loads set forth in Table
R301.2(1).

SECTION AH105
LIGHT AND VENTILATION/EMERGENCY EGRESS

AH105.1 General. Exterior openings required for light and
ventilation shall be permitted to open into a patio structure
con-forming to Section AH101, provided that the patio struc-
ture shall be unenclosed if such openings are serving as emer-
gency egress or rescue openings from sleeping rooms. Where
such exterior openings serve as an exit from the dwelling unit,
the patio structure, unless unenclosed, shall be provided with
exits conforming to the provisions of Section R310 of this
code.

SECTION AH106
FOOTINGS

AH106.1 General. In areas with a frostline depth of zero as
specified in Table R301.2(1), a patio cover shall be permitted to
be supported on a slab on grade without footings, provided the
slab conforms to the provisions of Section R506 of this code, is
not less than 3.5 inches (89 mm) thick and the columns do not
support live and dead loads in excess of 750 pounds (3.34 kN)
per column.

SECTION AH107
SPECIAL PROVISIONS FOR ALUMINUM SCREEN
ENCLOSURES IN HURRICANE-PRONE REGIONS

AH107.1 General. Screen enclosures in hurricane-prone
regions shall be in accordance with the provisions of this Sec-
tion.

AH107.1.1 Habitable spaces. Screen enclosures shall not
be considered habitable spaces.

AH107.1.2 Minimum ceiling height. Screen enclosures
shall have a ceiling height of not less than 7 feet (2134 mm).

AH107.2 Definitions.

SCREEN ENCLOSURE. A building or part thereof, in whole
or in part self-supporting, and having walls of insect screening
and a roof of insect screening, plastic, aluminum, or similar
lightweight material.

AH107.3 Screen enclosures.

AH107.3.1 Thickness. Actual wall thickness of extruded
aluminum members shall be not less than 0.040 inches (1.02
mm).

AH107.3.2 Density. Screen density shall be a maximum of
20 threads per inch by 20 threads per inch mesh.

AH107.4 Design.

AH107.4.1 Wind load. Structural members supporting
screen enclosures shall be designed to support minimum
wind loads given in Table AH107.4(1) and AH107.4(2).
Where any value is less than 10 psf (0.479 kN/m2) use 10 psf
(0.479 kN/m2).

AH107.4.2 Deflection limit. For members supporting
screen surfaces only, the total load deflection shall not
exceed l/60. Screen surfaces shall be permitted to include a
maximum of 25 percent solid flexible finishes.

AH107.4.3 Importance factor. The wind factor for screen
enclosures shall be 0.77 in accordance with Table 1604.5 of
the International Building Code.

AH107.4.4 Roof live load. The minimum roof live load
shall be 10 psf (0.479 kN/m2).
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AH107.5 Footings. In areas with a frost line is zero, a screen
enclosure shall be permitted to be supported on a concrete slab
on grade without footings, provided the slab conforms to the
provisions of Section R506, is not less than 31/2 inches (89 mm)
thick, and the columns do not support loads in excess of 750
pounds (3.36 kN) per column.
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TABLE AH107.4(1)
DESIGN WIND PRESSURES FOR ALUMINUM SCREEN ENCLOSURE FRAMING

WITH AN IMPORTANCE FACTOR OF 0.77a, b, c

LOAD
CASE WALL

Basic Wind Speed (mph)

100 110 120 130 140 150

Exposure Category Design Pressure (psf)

C B C B C B C B C B C B

Ad Windward and leeward walls (flow thru) and
windward wall (non-flow thru) L/W = 0-1 12 8 14 10 17 12 19 14 23 16 26 18

Ad Windward and leeward walls (flow thru) and
windward wall (non-flow thru) L/W = 2 13 9 16 11 19 14 22 16 26 18 30 21

Be Windward: Non-gable roof 16 12 20 14 24 17 28 20 32 23 37 26

Be Windward: Gable roof 22 16 27 19 32 23 38 27 44 31 50 36

ROOF

Allf Roof-screen 4 3 5 4 6 4 7 5 8 6 9 7

Allf Roof-solid 12 9 15 11 18 13 21 15 24 17 28 20

For SI: 1 mile per hour = 0.44 m/s, 1 pound per square foot = 0.0479kPa, 1 foot = 304.8 mm.
a. Values have been reduced for 0.77 Importance Factor in accordance with Table 1604.5 of the International Building Code.
b. Minimum design pressure shall be 10 psf in accordance with Section 1609.1.2 of the International Building Code.
c. Loads are applicable to screen enclosures with a mean roof height of 30 feet or less. For screen enclosures of different heights the pressures given shall be adjusted

by multiplying the table pressure by the adjustment factor given in Table AH107.4(2).
d. For Load Case A flow thru condition the pressure given shall be applied simultaneously to both the upwind and downwind screen walls acting in the same direction

as the wind. The structure shall also be analyzed for wind coming from the opposite direction. For the non-flow thru condition the screen enclosure wall shall be
analyzed for the load applied acting toward the interior of the enclosure.

e. For Load Case B the table pressure multiplied by the projected frontal area of the screen enclosure is the total drag force, including drag on screen surfaces parallel
to the wind, which must be transmitted to the ground. Use Load Case A for members directly supporting the screen surface perpendicular to the wind. Load Case B
loads shall be applied only to structural members which carry wind loads from more than one surface.

f. The roof structure shall be analyzed for the pressure given occurring both upward and downward.

TABLE AH107.4(2)
HEIGHT ADJUSTMENT FACTORS

MEAN EXPOSURE

Roof Height (ft) B C

15 1 0.86

20 1 0.92

25 1 0.96

30 1 1.00

35 1.05 1.03

40 1.09 1.06

45 1.12 1.09

50 1.16 1.11

55 1.19 1.14

60 1.22 1.16

For SI: 1 foot = 304.8 mm.



APPENDIX I

PRIVATE SEWAGE DISPOSAL

SECTION AI101
GENERAL

AI101.1 Scope. Private sewage disposal systems shall con-
form to the International Private Sewage Disposal Code.
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[EB] APPENDIX J

EXISTING BUILDINGS AND STRUCTURES

SECTION AJ101
PURPOSE AND INTENT

AJ101.1 General. The purpose of these provisions is to
encourage the continued use or reuse of legally existing build-
ings and structures. These provisions are intended to permit
work in existing buildings that is consistent with the purpose of
the International Residential Code. Compliance with these
provisions shall be deemed to meet the requirements of the
International Residential Code.

AJ101.2 Classification of work. For purposes of this appen-
dix, all work in existing buildings shall be classified into the
categories of repair, renovation, alteration and reconstruction.
Specific requirements are established for each category of
work in these provisions.

AJ101.3 Multiple categories of work. Work of more than one
category may be part of a single work project. All related work
permitted within a 12-month period shall be considered a sin-
gle work project. Where a project includes one category of
work in one building area and another category of work in a
separate and unrelated area of the building, each project area
shall comply with the requirements of the respective category
of work. Where a project with more than one category of work
is performed in the same area or in related areas of the building,
the project shall comply with the requirements of the more
stringent category of work.

SECTION AJ102
COMPLIANCE

AJ102.1 General. Regardless of the category of work being
performed, the work shall not cause the structure to become
unsafe or adversely affect the performance of the building;
shall not cause an existing mechanical or plumbing system to
become unsafe, hazardous, insanitary or overloaded; and
unless expressly permitted by these provisions, shall not make
the building any less conforming to this code or to any previ-
ously approved alternative arrangements than it was before the
work was undertaken.

AJ102.2 Requirements by category of work. Repairs shall
conform to the requirements of Section AJ301. Renovations
shall conform to the requirements of Section AJ401. Alter-
ations shall conform to the requirements of Section AJ501 and
the requirements for renovations. Reconstructions shall con-
form to the requirements of Section AJ601 and the require-
ments for alterations and renovations.

AJ102.3 Smoke detectors. Regardless of the category of
work, smoke detectors shall be provided where required by
Section R313.2.1.

AJ102.4 Replacement windows. Regardless of the category
of work, when an existing window, including sash and glazed
portion is replaced, the replacement window shall comply with
the requirements of Chapter 11.

AJ102.5 Flood hazard areas. Work performed in existing
buildings located in a flood hazard area as established by Table
R301.2(1) shall be subject to the provisions of Section
R105.3.1.1.

AJ102.6 Equivalent alternatives. These provisions are not
intended to prevent the use of any alternate material, alternate
design or alternate method of construction not specifically pre-
scribed herein, provided any alternate has been deemed to be
equivalent and its use authorized by the building official.

AJ102.7 Other alternatives. Where compliance with these
provisions or with this code as required by these provisions is
technically infeasible or would impose disproportionate costs
because of structural, construction or dimensional difficulties,
other alternatives may be accepted by the building official.
These alternatives may include materials, design features
and/or operational features.

AJ102.8 More restrictive requirements. Buildings or sys-
tems in compliance with the requirements of this code for new
construction shall not be required to comply with any more
restrictive requirement of these provisions.

AJ102.9 Features exceeding International Residential Code
requirements. Elements, components and systems of existing
buildings with features that exceed the requirements of this
code for new construction, and are not otherwise required as
part of approved alternative arrangements or deemed by the
building official to be required to balance other building ele-
ments not complying with this code for new construction, shall
not be prevented by these provisions from being modified as
long as they remain in compliance with the applicable require-
ments for new construction.

SECTION AJ103
PRELIMINARY MEETING

AJ103.1 General. If a building permit is required at the request
of the prospective permit applicant, the building official or his
designee shall meet with the prospective applicant to discuss
plans for any proposed work under these provisions prior to the
application for the permit. The purpose of this preliminary
meeting is for the building official to gain an understanding of
the prospective applicant’s intentions for the proposed work,
and to determine, together with the prospective applicant, the
specific applicability of these provisions.

SECTION AJ104
EVALUATION OF AN EXISTING BUILDING

AJ104.1 General. The building official may require an exist-
ing building to be investigated and evaluated by a registered
design professional in the case of proposed reconstruction of
any portion of a building. The evaluation shall determine the
existence of any potential nonconformities with these provi-
sions, and shall provide a basis for determining the impact of

2006 INTERNATIONAL RESIDENTIAL CODE® 617



the proposed changes on the performance of the building. The
evaluation shall use the following sources of information, as
applicable:

1. Available documentation of the existing building.

1.1. Field surveys.

1.2. Tests (nondestructive and destructive).

1.3. Laboratory analysis.

Exception: Detached one- or two-family dwellings that are
not irregular buildings under Section R301.2.2.2.2 and are
not undergoing an extensive reconstruction shall not be
required to be evaluated.

SECTION AJ105
PERMIT

AJ105.1 Identification of work area. The work area shall be
clearly identified on all permits issued under these provisions.

SECTION AJ201
DEFINITIONS

AJ201.1 General. For purposes of this appendix, the terms
used are defined as follows.

ALTERATION. The reconfiguration of any space, the addi-
tion or elimination of any door or window, the reconfiguration
or extension of any system, or the installation of any additional
equipment.

CATEGORIES OF WORK. The nature and extent of con-
struction work undertaken in an existing building. The catego-
ries of work covered in this Appendix, listed in increasing order
of stringency of requirements, are repair, renovation, alteration
and reconstruction.

DANGEROUS. Where the stresses in any member; the condi-
tion of the building, or any of its components or elements or
attachments; or other condition that results in an overload
exceeding 150 percent of the stress allowed for the member or
material in this code.

EQUIPMENT OR FIXTURE. Any plumbing, heating, elec-
trical, ventilating, air conditioning, refrigerating and fire pro-
tection equipment, and elevators, dumb waiters, boilers,
pressure vessels, and other mechanical facilities or installa-
tions that are related to building services.

LOAD-BEARING ELEMENT. Any column, girder, beam,
joist, truss, rafter, wall, floor or roof sheathing that supports any
vertical load in addition to its own weight, and/or any lateral
load.

MATERIALS AND METHODS REQUIREMENTS. Those
requirements in this code that specify material standards; details
of installation and connection; joints; penetrations; and continu-
ity of any element, component or system in the building. The
required quantity, fire resistance, flame spread, acoustic or ther-
mal performance, or other performance attribute is specifically
excluded from materials and methods requirements.

RECONSTRUCTION. The reconfiguration of a space that
affects an exit, a renovation and/or alteration when the work

area is not permitted to be occupied because existing means of
egress and fire protection systems, or their equivalent, are not
in place or continuously maintained; and/or there are extensive
alterations as defined in Section AJ501.3.

REHABILITATION. Any repair, renovation, alteration or
reconstruction work undertaken in an existing building.

RENOVATION. The change, strengthening or addition of
load-bearing elements; and/or the refinishing, replacement,
bracing, strengthening, upgrading or extensive repair of exist-
ing materials, elements, components, equipment and/or fix-
tures. Renovation involves no reconfiguration of spaces.
Interior and exterior painting are not considered refinishing for
purposes of this definition, and are not renovation.

REPAIR. The patching, restoration and/or minor replacement
of materials, elements, components, equipment and/or fixtures
for the purposes of maintaining those materials, elements, com-
ponents, equipment and/or fixtures in good or sound condition.

WORK AREA. That portion of a building affected by any ren-
ovation, alteration or reconstruction work as initially intended
by the owner and indicated as such in the permit. Work area
excludes other portions of the building where incidental work
entailed by the intended work must be performed, and portions
of the building where work not initially intended by the owner
is specifically required by these provisions for a renovation,
alteration or reconstruction.

SECTION AJ301
REPAIRS

AJ301.1 Materials. Except as otherwise required herein, work
shall be done using like materials or materials permitted by this
code for new construction.

AJ301.1.1 Hazardous materials. Hazardous materials no
longer permitted, such as asbestos and lead-based paint,
shall not be used.

AJ301.1.2 Plumbing materials and supplies. The follow-
ing plumbing materials and supplies shall not be used:

1. All-purpose solvent cement, unless listed for the spe-
cific application;

2. Flexible traps and tailpieces, unless listed for the spe-
cific application; and

3. Solder having more than 0.2 percent lead in the repair
of potable water systems.

AJ301.2 Water closets. When any water closet is replaced
with a newly manufactured water closet, the replacement water
closet shall comply with the requirements of Section P2903.2.

AJ301.3 Safety glazing. Replacement glazing in hazardous
locations shall comply with the safety glazing requirements of
Section R308.1.

AJ301.4 Electrical. Repair or replacement of existing electri-
cal wiring and equipment undergoing repair with like material
shall be permitted.

Exceptions:

1. Replacement of electrical receptacles shall comply
with the requirements of Chapters 33 through 42.
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2. Plug fuses of the Edison-base type shall be used for
replacements only where there is no evidence of
overfusing or tampering per the applicable require-
ments of Chapters 33 through 42.

3. For replacement of nongrounding-type receptacles
with grounding-type receptacles and for branch cir-
cuits that do not have an equipment grounding con-
ductor in the branch circuitry, the grounding
conductor of a grounding type receptacle outlet shall
be permitted to be grounded to any accessible point on
the grounding electrode system, or to any accessible
point on the grounding electrode conductor, as
allowed and described in Chapters 33 through 42.

SECTION AJ401
RENOVATIONS

AJ401.1 Materials and methods. The work shall comply with
the materials and methods requirements of this code.

AJ401.2 Door and window dimensions. Minor reductions in
the clear opening dimensions of replacement doors and win-
dows that result from the use of different materials shall be
allowed, whether or not they are permitted by this code.

AJ401.3 Interior finish. Wood paneling and textile wall cov-
erings used as an interior finish shall comply with the flame
spread requirements of Section R315.

AJ401.4 Structural. Unreinforced masonry buildings located
in Seismic Design Category D2 or E shall have parapet bracing
and wall anchors installed at the roofline whenever a reroofing
permit is issued. Such parapet bracing and wall anchors shall
be of an approved design.

SECTION AJ501
ALTERATIONS

AJ501.1 Newly constructed elements. Newly constructed
elements, components and systems shall comply with the
requirements of this code.

Exceptions:

1. Openable windows may be added without requiring
compliance with the light and ventilation require-
ments of Section R303.

2. Newly installed electrical equipment shall comply
with the requirements of Section AJ501.5.

AJ501.2 Nonconformities. The work shall not increase the
extent of noncompliance with the requirements of Section
AJ601, or create nonconformity with those requirements
which did not previously exist.

AJ501.3 Extensive alterations. When the total area of all the
work areas included in an alteration exceeds 50 percent of the
area of the dwelling unit, the work shall be considered as a
reconstruction and shall comply with the requirements of these
provisions for reconstruction work.

Exception: Work areas in which the alteration work is
exclusively plumbing, mechanical or electrical shall not be
included in the computation of total area of all work areas.

AJ501.4 Structural. The minimum design loads for the struc-
ture shall be the loads applicable at the time the building was
constructed, provided that no dangerous condition is created.
Structural elements that are uncovered during the course of the
alteration and that are found to be unsound or dangerous shall
be made to comply with the applicable requirements of this
code.

AJ501.5 Electrical equipment and wiring.

AJ501.5.1 Materials and methods. Newly installed elec-
trical equipment and wiring relating to work done in any
work area shall comply with the materials and methods
requirements of Chapters 33 through 42.

Exception: Electrical equipment and wiring in newly
installed partitions and ceilings shall comply with all
applicable requirements of Chapters 33 through 42.

AJ501.5.2 Electrical service. Service to the dwelling unit
shall be a minimum of 100 ampere, three-wire capacity and
service equipment shall be dead front having no live parts
exposed that could allow accidental contact. Type “S” fuses
shall be installed when fused equipment is used.

Exception: Existing service of 60 ampere, three-wire
capacity, and feeders of 30 ampere or larger two- or
three-wire capacity shall be accepted if adequate for the
electrical load being served.

AJ501.5.3 Additional electrical requirements. When the
work area includes any of the following areas within a
dwelling unit, the requirements of Sections AJ501.5.3.1
through AJ501.5.3.5 shall apply.

AJ501.5.3.1 Enclosed areas. Enclosed areas other than
closets, kitchens, basements, garages, hallways, laundry
areas and bathrooms shall have a minimum of two
duplex receptacle outlets, or one duplex receptacle outlet
and one ceiling or wall type lighting outlet.

AJ501.5.3.2 Kitchen and laundry areas. Kitchen areas
shall have a minimum of two duplex receptacle outlets.
Laundry areas shall have a minimum of one duplex
receptacle outlet located near the laundry equipment and
installed on an independent circuit.

AJ501.5.3.3 Ground-fault circuit-interruption.
Ground fault circuit interruption shall be provided on
newly installed receptacle outlets if required by Chapters
33 through 42.

AJ501.5.3.4 Lighting outlets. At least one lighting out-
let shall be provided in every bathroom, hallway, stair-
way, attached garage and detached garage with electric
power to illuminate outdoor entrances and exits, and in
utility rooms and basements where these spaces are used
for storage or contain equipment requiring service.

AJ501.5.3.5 Clearance. Clearance for electrical service
equipment shall be provided in accordance with Chap-
ters 33 through 42.

AJ501.6 Ventilation. All reconfigured spaces intended for
occupancy and all spaces converted to habitable or occupiable
space in any work area shall be provided with ventilation in
accordance with Section R303.
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AJ501.7 Ceiling height. Habitable spaces created in existing
basements shall have ceiling heights of not less than 6 feet 8
inches (2032 mm). Obstructions may project to within 6 feet 4
inches (1930 mm) of the basement floor. Existing finished ceil-
ing heights in nonhabitable spaces in basements shall not be
reduced.

AJ501.8 Stairs.

AJ501.8.1 Stair width. Existing basement stairs and hand-
rails not otherwise being altered or modified shall be per-
mitted to maintain their current clear width at, above, and
below existing handrails.

AJ501.8.2 Stair headroom. Headroom height on existing
basement stairs being altered or modified shall not be
reduced below the existing stairway finished headroom.
Existing basement stairs not otherwise being altered shall be
permitted to maintain the current finished headroom.

AJ501.8.3 Stair landing. Landings serving existing base-
ment stairs being altered or modified shall not be reduced
below the existing stairway landing depth and width. Exist-
ing basement stairs not otherwise being altered shall be per-
mitted to maintain the current landing depth and width.

SECTION AJ601
RECONSTRUCTION

AJ601.1 Stairways, handrails and guards.

AJ601.1.1 Stairways. Stairways within the work area shall
be provided with illumination in accordance with Section
R303.6.

AJ601.1.2 Handrails. Every required exit stairway that has
four or more risers, is part of the means of egress for any
work area, and is not provided with at least one handrail, or
in which the existing handrails are judged to be in danger of
collapsing, shall be provided with handrails designed and
installed in accordance with Section R311 for the full length
of the run of steps on at least one side.

AJ601.1.3 Guards. Every open portion of a stair, landing or
balcony that is more than 30 inches (762 mm) above the
floor or grade below, is part of the egress path for any work
area, and does not have guards or in which the existing
guards are judged to be in danger of collapsing, shall be pro-
vided with guards designed and installed in accordance with
Section R312.

AJ601.2 Wall and ceiling finish. The interior finish of walls
and ceilings in any work area shall comply with the require-
ments of Section R315. Existing interior finish materials that
do not comply with those requirements shall be removed or
shall be treated with an approved fire-retardant coating in
accordance with the manufacturer’s instructions to secure
compliance with the requirements of this section.

AJ601.3 Separation walls. Where the work area is in an
attached dwelling unit, walls separating dwelling units that are
not continuous from the foundation to the underside of the roof
sheathing shall be constructed to provide a continuous fire sep-
aration using construction materials consistent with the exist-
ing wall or complying with the requirements for new

structures. Performance of work shall be required only on the
side of the wall of the dwelling unit that is part of the work area.

AJ601.4 Ceiling height. Habitable spaces created in existing
basements shall be permitted to have ceiling heights of not less
than 6 feet 8 inches (2032 mm). Obstructions may project to
within 6 feet 4 inches (1930 mm) of the basement floor. Exist-
ing finished ceiling heights in nonhabitable spaces in base-
ments shall not be reduced.
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APPENDIX K

SOUND TRANSMISSION

SECTION AK101
GENERAL

AK101.1 General. Wall and floor-ceiling assemblies separat-
ing dwelling units including those separating adjacent town-
house units shall provide air-borne sound insulation for walls,
and both air-borne and impact sound insulation for floor-ceil-
ing assemblies.

SECTION AK102
AIR-BORNE SOUND

AK102.1 General. Air-borne sound insulation for wall and
floor-ceiling assemblies shall meet a Sound Transmission
Class (STC) rating of 45 when tested in accordance with
ASTM E 90. Penetrations or openings in construction assem-
blies for piping; electrical devices; recessed cabinets; bathtubs;
soffits; or heating, ventilating or exhaust ducts shall be sealed,
lined, insulated or otherwise treated to maintain the required
ratings. Dwelling unit entrance doors, which share a common
space, shall be tight fitting to the frame and sill.

SECTION AK103
STRUCTURAL-BORNE SOUND

AK103.1 General. Floor/ceiling assemblies between dwelling
units or between a dwelling unit and a public or service area
within a structure shall have an Impact Insulation Class (IIC)
rating of not less than 45 when tested in accordance with
ASTM E 492.

SECTION AK104
REFERENCED STANDARDS

ASTM E 90-04 Test Method for Laboratory
Measurement of Airborne Sound Transmission
Loss of Building Partitions and Elements .  .  .  .  .  .  . AK102

ASTM E 492-04 (1996)e Specification for
Laboratory Measurement of Impact Sound
Transmission through Floor-ceiling Assemblies
Using the Tapping Machine .  .  .  .  .  .  .  .  .  .  .  .  .  . AK103
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APPENDIX L

PERMIT FEES

TOTAL VALUATION FEE

$1 to $ 500 $24

$501 to $2,000 $24 for the first $500; plus $3 for each additional $ 100 or fraction
thereof, to and including $2,000

$2,001 to $40,000 $69 for the first $2,000; plus $11 for each additional $1,000 or
fraction thereof, to and including $40,000

$40,001 to $100,000 $487 for the first $40,000; plus $9 for each additional $1,000 or
fraction thereof, to and including  $100,000

$100,001 to $500,000 $1,027 for the first $100,000; plus $7 for each additional $1,000 or
fraction thereof, to and including $500,000

$500,001 to $1,000,000 $3,827 for the first $500,000; plus $5 for each additional $1,000 or
fraction thereof, to and including $1,000,000

$1,000,001 to $5,000,000 $6,327 for the first $1,000,000; plus $3 for each additional $1,000
or fraction thereof, to and including $5,000,000

$5,000,001 and over $18,327 for the first $ 5,000,000; plus $1 for each additional $1,000
or fraction thereof
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APPENDIX M

HOME DAY CARE—R-3 OCCUPANCY

SECTION AM101
GENERAL

AM101.1 General. This appendix shall apply to a home day
care operated within a dwelling. It is to include buildings and
structures occupied by persons of any age who receive custo-
dial care for less than 24 hours by individuals other than parents
or guardians or relatives by blood, marriage, or adoption, and
in a place other than the home of the person cared for.

SECTION AM102
DEFINITIONS

EXIT ACCESS. That portion of a means of egress system that
leads from any occupied point in a building or structure to an
exit.

SECTION AM103
MEANS OF EGRESS

AM103.1 Exits required. If the occupant load of the resi-
dence is more than nine, including those who are residents,
during the time of operation of the day care, two exits are
required from the ground-level story. Two exits are required
from a home day care operated in a manufactured home
regardless of the occupant load. Exits shall comply with Sec-
tion R311.

AM103.1.1 Exit access prohibited. An exit access from
the area of day-care operation shall not pass through bath-
rooms, bedrooms, closets, garages, fenced rear yards or
similar areas.

Exception: An exit may discharge into a fenced yard if
the gate or gates remain unlocked during day-care hours.
The gates may be locked if there is an area of refuge
located within the fenced yard and more than 50 feet (15
240 mm) from the dwelling. The area of refuge shall be
large enough to allow 5 square feet (0.5 m2) per occupant.

AM103.1.2 Basements. If the basement of a dwelling is to
be used in the day-care operation, two exits are required
from the basement regardless of the occupant load. One of
the exits may pass through the dwelling and the other must
lead directly to the exterior of the dwelling.

Exception: An emergency and escape window comply-
ing with Section R310 and which does not conflict with
Section AM103.1.1 may be used as the second means of
egress from a basement.

AM103.1.3 Yards. If the yard is to be used as part of the
day-care operation it shall be fenced.

AM103.1.3.1 Type of fence and hardware. The fence
shall be of durable materials and be at least 6 feet (1529
mm) tall completely enclosing the area used for the
day-care operations. Each opening shall be a gate or door

equipped with a self-closing and self-latching device to
be installed at a minimum of 5 feet (1528 mm) above the
ground.

Exception: The door of any dwelling which forms
part of the enclosure need not be equipped with
self-closing and self-latching devices.

AM103.1.3.2 Construction of fence. Openings in the
fence, wall or enclosure required by this section shall
have intermediate rails or an ornamental pattern that do
not allow a sphere 4 inches (102 mm) in diameter to pass
through. In addition, the following criteria must be met:

1. The maximum vertical clearance between grade
and the bottom of the fence, wall or enclosure shall
be 2 inches (51 mm).

2. Solid walls or enclosures that do not have open-
ings, such as masonry or stone walls, shall not con-
tain indentations or protrusions except for tooled
masonry joints.

3. Maximum mesh size for chain link fences shall be
11/4-inches (32 mm) square unless the fence has
slats at the top or bottom which reduce the opening
to no more than 13/4 inches (44 mm). The wire shall
not be less than 9 gage [(0.148 in.) (3.8 mm)].

AM103.1.3.3 Decks. Decks that are more than 12 inches
(305 mm) above grade shall have a guard in compliance
with Section R312.

AM103.2 Width and height of an exit. The minimum width
of a required exit is 36 inches (914 mm) with a net clear width
of 32 inches (813 mm). The minimum height of a required exit
is 6 feet 8 inches (2032 mm).

AM103.3 Type of lock and latches for exits. Regardless of
the occupant load served, exit doors shall be openable from the
inside without the use of a key or any special knowledge or
effort. When the occupant load is 10 or less, a night latch, dead
bolt or security chain may be used, provided such devices are
openable from the inside without the use of a key or tool and
mounted at a height not to exceed 48 inches (1219 mm) above
the finished floor.

AM103.4 Landings. Landings for stairways and doors shall
comply with Section R311 except that landings shall be
required for the exterior side of a sliding door when a home
day-care is being operated in a Group R-3 Occupancy.

SECTION AM104
SMOKE DETECTION

AM104.1 General. Smoke detectors shall be installed in
dwelling units used for home day-care operations. Detectors
shall be installed in accordance with the approved manufac-
turer’s instructions. If the current smoke detection system in
the dwelling is not in compliance with the currently adopted
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code for smoke detection, it shall be upgraded to meet the cur-
rently adopted code requirements and Section AM103 before
daycare operations commence.

AM104.2 Power source. Required smoke detectors shall
receive their primary power from the building wiring when that
wiring is served from a commercial source and shall be
equipped with a battery backup. The detector shall emit a sig-
nal when the batteries are low. Wiring shall be permanent and
without a disconnecting switch other than those required for
over-current protection. Required smoke detectors shall be
interconnected so if one detector is activated, all detectors are
activated.

AM104.3 Location. A detector shall be located in each bed-
room and any room that is to be used as a sleeping room and
centrally located in the corridor, hallway or area giving access
to each separate sleeping area. When the dwelling unit has
more than one story, and in dwellings with basements, a detec-
tor shall be installed on each story and in the basement. In
dwelling units where a story or basement is split into two or
more levels, the smoke detector shall be installed on the upper
level, except that when the lower level contains a sleeping area,
a detector shall be installed on each level. When sleeping
rooms are on the upper level, the detector shall be placed at the
ceiling of the upper level in close proximity to the stairway. In
dwelling units where the ceiling height of a room open to the
hallway serving the bedrooms or sleeping areas exceeds that of
the hallway by 24 inches (610 mm) or more, smoke detectors
shall be installed in the hallway and in the adjacent room.
Detectors shall sound an alarm audible in all sleeping areas of
the dwelling unit in which they are located.
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APPENDIX N

VENTING METHODS

(This appendix is informative and is not part of the code.
This appendix provides examples of various of venting methods.)
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For SI: 1 inch = 25.4.

FIGURE N1
TYPICAL SINGLE-BATH WET-VENT ARRANGEMENTS
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A. TYPICAL BACK-TO-BACK BATHS

B. DOUBLE BATHS WITH FIXTURES ON COMMON HORIZONTAL BRANCH, COMMON WET VENT

C. DOUBLE BATHS WITH WASTE FIXTURES ON COMMON HORIZONTAL BRANCH, INDIVIDUAL WET VENTS

For SI: 1 inch = 25.4.

FIGURE N2
TYPICAL DOUBLE-BATH WET-VENT ARRANGEMENTS
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For SI: 1 inch = 25.4 mm.

FIGURE N3
TYPICAL HORIZONTAL WET VENTING
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For SI: 1 inch = 25.4 mm.

FIGURE N4
TYPICAL METHODS OF WET VENTING
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For SI: 1 inch = 25.4 mm.

FIGURE N5
SINGLE STACK SYSTEM FOR A TWO-STORY DWELLING
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For SI: 1 inch = 25.4 mm.

FIGURE N6
WASTE STACK VENTING
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For SI: 1 inch = 25.4 mm.

FIGURE N7
CIRCUIT VENT WITH ADDITIONAL NONCIRCUIT VENTED BRANCH
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APPENDIX O

GRAY WATER RECYCLING SYSTEMS

Note: Section P2601.2 of the International Residential Code requires all plumbing fixtures that receive water or waste to dis-
charge to the sanitary drainage system of the structure. To allow for the use of a gray water recycling system, Section P2601.2
of the International Residential Code should be revised to read as follows:

P2601.2 Connections. Plumbing fixtures, drains and appli-
ances used to receive or discharge liquid wastes or sewage shall
be directly connected to the sanitary drainage system of the
building or premises, in accordance with the requirements of
this code. This section shall not be construed to prevent indirect
waste systems.

Exception: Bathtubs, showers, lavatories, clothes washers
and laundry trays are not required to discharge to the sani-
tary drainage system where those fixtures discharge to an
approved gray water recycling system.

SECTION AO101
GENERAL

AO101.1 Scope. The provisions of this appendix shall govern
the materials, design, construction and installation of gray
water systems for flushing of water closets and urinals and for
subsurface landscape irrigation [see Figures AO101.1(1) and
AO101.1(2)].

AO101.2 Definition. The following term shall have the mean-
ing shown herein.

GRAY WATER. Waste discharged from lavatories, bathtubs,
showers, clothes washers and laundry trays.

AO101.3 Permits. Permits shall be required in accordance
with Section R105 of the International Residential Code.

AO101.4 Installation. In addition to the provisions of Section
AO101, systems for flushing of water closets and urinals shall
comply with Section AO102 and systems for subsurface land-
scape irrigation shall comply with Section AO103. Except as
provided for in Appendix O, all systems shall comply with the
provisions of the International Residential Code.

AO101.5 Materials. Above-ground drain, waste and vent pip-
ing for gray water systems shall conform to one of the stan-
dards listed in Table P3002.1(1) of the International
Residential Code. Gray water underground building drainage
and vent pipe shall conform to one of the standards listed in
Table P3002.1(2) of the International Residential Code.

AO101.6 Tests. Drain, waste and vent piping for gray water
systems shall be tested in accordance with Section P2503 of the
International Residential Code.

AO101.7 Inspections. Gray water systems shall be inspected
in accordance with Section P2503 of the International Resi-
dential Code.

AO101.8 Potable water connections. Only connections in
accordance with Section AO102.3 shall be made between a
gray water recycling system and a potable water system.

AO101.9 Waste water connections. Gray water recycling
systems shall receive the waste discharge only of bathtubs,
showers, lavatories, clothes washers and laundry trays.

AO101.10 Filtration. Gray water entering the reservoir shall
pass through an approved filter such as a media, sand or
diatomaceous earth filter.

AO101.10.1 Required valve. A full-open valve shall be
installed downstream of the last fixture connection to the
gray water discharge pipe before entering the required filter.

AO101.11 Collection reservoir. Gray water shall be collected
in an approved reservoir constructed of durable, nonabsorbent
and corrosion-resistant materials. The reservoir shall be a
closed and gas-tight vessel. Access openings shall be provided
to allow inspection and cleaning of the reservoir interior.

AO101.12 Overflow. The collection reservoir shall be
equipped with an overflow pipe of the same diameter as, or
larger than, the influent pipe for the gray water. The overflow
shall be indirectly connected to the sanitary drainage system.

AO101.13 Drain. A drain shall be located at the lowest point of
the collection reservoir and shall be indirectly connected to the
sanitary drainage system. The drain shall be the same diameter
as the overflow pipe required in Section AO101.12.

AO101.14 Vent required. The reservoir shall be provided with
a vent sized in accordance with Chapter 31 of the International
Residential Code and based on the diameter of the reservoir
influent pipe.

SECTION AO102
SYSTEMS FOR FLUSHING WATER

CLOSETS AND URINALS
AO102.1 Collection reservoir. The holding capacity of the
reservoir shall be a minimum of twice the volume of water
required to meet the daily flushing requirements of the fixtures
supplied with gray water, but not less than 50 gallons (189 L).
The reservoir shall be sized to limit the retention time of gray
water to a maximum of 72 hours.

AO102.2 Disinfection. Gray water shall be disinfected by an
approved method that uses one or more disinfectants such as
chlorine, iodine or ozone.

AO102.3 Makeup water. Potable water shall be supplied as a
source of makeup water for the gray water system. The potable
water supply shall be protected against backflow in accordance
with Section P2902 of the International Residential Code. A
full-open valve shall be located on the makeup water supply
line to the collection reservoir.
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FIGURE AO101.1(2)
GRAY WATER RECYCLING SYSTEM FOR SUBSURFACE LANDSCAPE IRRIGATION

FIGURE AO101.1(1)
GRAY WATER RECYCLING SYSTEM FOR FLUSHING WATER CLOSETS AND URINALS



AO102.4 Coloring. The gray water shall be dyed blue or green
with a food grade vegetable dye before such water is supplied
to the fixtures.

AO102.5 Materials. Distribution piping shall conform to one
of the standards listed in Table P2904.5 of the International
Residential code.

AO102.6 Identification. Distribution piping and reservoirs
shall be identified as containing nonpotable water. Piping iden-
tification shall be in accordance with Section 608.8 of the Inter-
national Plumbing Code®.

SECTION AO103
SUBSURFACE LANDSCAPE

IRRIGATION SYSTEMS

AO103.1 Collection reservoir. Reservoirs shall be sized to
limit the retention time of gray water to a maximum of 24
hours.

AO103.1.1 Identification. The reservoir shall be identified
as containing nonpotable water.

AO103.2 Valves required. A check valve, and a full-open
valve located on the discharge side of the check valve, shall be
installed on the effluent pipe of the collection reservoir.

AO103.3 Makeup water. Makeup water shall not be required
for subsurface landscape irrigation systems. Where makeup
water is supplied, the installation shall be in accordance with
Section AO102.3.

AO103.4 Disinfection. Disinfection shall not be required for
gray water used for subsurface landscape irrigation systems.

AO103.5 Coloring. Gray water used for subsurface landscape
irrigation systems shall not be required to be dyed.

AO103.6 Estimating gray water discharge. The system shall
be sized in accordance with the demands per day per occupant
based on the type of fixtures connected to the gray water sys-
tem. The discharge shall be calculated by the following equa-
tion:

C = A × B (Equation AO-1)

A = Number of occupants:
Number of occupants shall be determined by the
actual number of occupants but not less than two
occupants for 1 bedroom and one occupant for each
additional bedroom.

B = Estimated flow demands for each occupant:
25 gallons per day (95 Lpd) per occupant for showers,
bathtubs and lavatories and 15 gallons per day (57
Lpd) per occupant for clothes washers or laundry
trays.

C = Estimated gray water discharge based on the total
number of occupants.

AO103.7 Percolation tests. The permeability of the soil in the
proposed absorption system shall be determined by percolation
tests or permeability evaluation.

AO103.7.1 Percolation tests and procedures. At least
three percolation tests shall be conducted in each system
area. The holes shall be spaced uniformly in relation to the
bottom depth of the proposed absorption system. More per-
colation tests shall be made where necessary, depending on
system design.

AO103.7.1.1 Percolation test hole. The test hole shall
be dug or bored. The test hole shall have vertical sides
and a horizontal dimension of 4 inches to 8 inches (102
mm to 203 mm). The bottom and sides of the hole shall
be scratched with a sharp-pointed instrument to expose
the natural soil. All loose material shall be removed from
the hole and the bottom shall be covered with 2 inches
(51 mm) of gravel or coarse sand.

AO103.7.1.2 Test procedure, sandy soils. The hole shall
be filled with clear water to a minimum of 12 inches (305
mm) above the bottom of the hole for tests in sandy soils.
The time for this amount of water to seep away shall be
determined and this procedure shall be repeated if the
water from the second filling of the hole seeps away in 10
minutes or less. The test shall proceed as follows: Water
shall be added to a point not more than 6 inches (152 mm)
above the gravel or coarse sand. Thereupon, from a fixed
reference point, water levels shall be measured at 10-min-
ute intervals for a period of 1 hour. Where 6 inches (152
mm) of water seeps away in less than 10 minutes, a shorter
interval between measurements shall be used, but in no
case shall the water depth exceed 6 inches (152 mm).
Where 6 inches (152 mm) of water seeps away in less than
2 minutes, the test shall be stopped and a rate of less than 3
minutes per inch (7 s/mm) shall be reported. The final
water level drop shall be used to calculate the percolation
rate. Soils not meeting the requirements of this section
shall be tested in accordance with Section AO103.7.1.3.

AO103.7.1.3 Test procedure, other soils. The hole shall
be filled with clear water, and a minimum water depth of
12 inches (305 mm) shall be maintained above the bottom
of the hole for a 4-hour period by refilling whenever nec-
essary or by use of an automatic siphon. Water remaining
in the hole after 4 hours shall not be removed. Thereafter,
the soil shall be allowed to swell not less than 16 hours or
more than 30 hours. Immediately after the soil swelling
period, the measurements for determining the percolation
rate shall be made as follows: Any soil sloughed into the
hole shall be removed, and the water level shall be
adjusted to 6 inches (152 mm) above the gravel or coarse
sand. Thereupon, from a fixed reference point, the water
level shall be measured at 30-minute intervals for a period
of 4 hours, unless two successive water level drops do not
vary by more than 0.62 inch (16 mm). At least three water
level drops shall be observed and recorded. The hole shall
be filled with clear water to a point not more than 6 inches
(152 mm) above the gravel or coarse sand whenever it
becomes nearly empty. The water level shall not be
adjusted during the three measurement periods except to
the limits of the last measured water level drop. When the
first 6 inches (152 mm) of water seeps away in less than 30
minutes, the time interval between measurements shall be
10 minutes and the test run for 1 hour. The water depth
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shall not exceed 5 inches (127 mm) at any time during the
measurement period. The drop that occurs during the final
measurement period shall be used in calculating the per-
colation rate.

AO103.7.1.4 Mechanical test equipment. Mechanical
percolation test equipment shall be of an approved type.

AO103.7.2 Permeability evaluation. Soil shall be evalu-
ated for estimated percolation based on structure and texture
in accordance with accepted soil evaluation practices. Bor-
ings shall be made in accordance with Section AO103.7.1
for evaluating the soil.

AO103.8 Subsurface landscape irrigation site location. The
surface grade of all soil absorption systems shall be located at a
point lower than the surface grade of any water well or reser-
voir on the same or adjoining property. Where this is not possi-
ble, the site shall be located so surface water drainage from the
site is not directed toward a well or reservoir. The soil absorp-
tion system shall be located with a minimum horizontal dis-
tance between various elements as indicated in Table AO103.8.
Private sewage disposal systems in compacted areas, such as
parking lots and driveways, are prohibited. Surface water shall
be diverted away from any soil absorption site on the same or
neighboring lots.

AO103.9 Installation. Absorption systems shall be installed
in accordance with Sections AO103.9.1 through AO103.9.5 to
provide landscape irrigation without surfacing of gray water.

AO103.9.1 Absorption area. The total absorption area
required shall be computed from the estimated daily gray
water discharge and the design-loading rate based on the
percolation rate for the site. The required absorption area
equals the estimated gray water discharge divided by the
design-loading rate from Table AO103.9.1.

AO103.9.2 Seepage trench excavations. Seepage trench
excavations shall be a minimum of 1 foot (305 mm) to a
maximum of 5 feet (1524 mm) wide. Trench excavations
shall be spaced a minimum of 2 feet (610 mm) apart. The

soil absorption area of a seepage trench shall be computed
by using the bottom of the trench area (width) multiplied by
the length of pipe. Individual seepage trenches shall be a
maximum of 100 feet (30 480 mm) in developed length.

AO103.9.3 Seepage bed excavations. Seepage bed excava-
tions shall be a minimum of 5 feet (1524 mm) wide and have
more than one distribution pipe. The absorption area of a
seepage bed shall be computed by using the bottom of the
trench area. Distribution piping in a seepage bed shall be
uniformly spaced a maximum of 5 feet (1524 mm) and a
minimum of 3 feet (914 mm) apart, and a maximum of 3 feet
(914 mm) and a minimum of 1 foot (305 mm) from the side-
wall or headwall.

AO103.9.4 Excavation and construction. The bottom of a
trench or bed excavation shall be level. Seepage trenches or
beds shall not be excavated where the soil is so wet that such
material rolled between the hands forms a soil wire. All
smeared or compacted soil surfaces in the sidewalls or bot-
tom of seepage trench or bed excavations shall be scarified
to the depth of smearing or compaction and the loose mate-
rial removed. Where rain falls on an open excavation, the
soil shall be left until sufficiently dry so a soil wire will not
form when soil from the excavation bottom is rolled
between the hands. The bottom area shall then be scarified
and loose material removed.

AO103.9.5 Aggregate and backfill. A minimum of 6
inches (152 mm) of aggregate ranging in size from 1/2 to 21/2

inches (13 mm to 64 mm) shall be laid into the trench below
the distribution piping elevation. The aggregate shall be
evenly distributed a minimum of 2 inches (51 mm) over the
top of the distribution pipe. The aggregate shall be covered
with approved synthetic materials or 9 inches (229 mm) of
uncompacted marsh hay or straw. Building paper shall not
be used to cover the aggregate. A minimum of 9 inches (229
mm) of soil backfill shall be laid above the covering.

AO103.10 Distribution piping. Distribution piping shall be
not less than 3 inches (76 mm) in diameter. Materials shall
comply with Table AO103.10. The top of the distribution pipe
shall be not less than 8 inches (203 mm) below the original sur-
face. The slope of the distribution pipes shall be a minimum of
2 inches (51 mm) and a maximum of 4 inches (102 mm) per
100 feet (30 480 mm).

AO103.11 Joints. Distribution pipe shall be joined in accor-
dance with Section P3003 of the International Residential
Code.
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TABLE AO103.8
LOCATION OF GRAY WATER SYSTEM

ELEMENT

MINIMUM HORIZONTAL DISTANCE

HOLDING TANK
(feet)

IRRIGATION
DISPOSAL
FIELD (feet)

Buildings 5 2

Property line adjoining
private property 5 5

Public water main 10 10

Seepage pits 5 5

Septic tanks 0 5

Streams and lakes 50 50

Water service 5 5

Water wells 50 100

For SI: 1 foot = 304.8 mm.

TABLE AO103.9.1
DESIGN LOADING RATE

PERCOLATION RATE
(minutes per inch)

DESIGN LOAD FACTOR
(gallons per square foot per day)

0 to less than 10 1.2

10 to less than 30 0.8

30 to less than 45 0.72

45 to 60 0.4

For SI: 1 minute per inch = 2.362 s/mm; 1 gallon per square foot = 40.743
L/m2.



TABLE AO103.10
DISTRIBUTION PIPE

MATERIAL STANDARD

Polyethylene (PE) plastic pipe ASTM F 405

Polyvinyl chloride (PVC) plastic pipe ASTM D 2729

Polyvinyl chloride (PVC) plastic pipe
with pipe stiffness of PS 35 and PS 50 ASTM F 1488
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APPENDIX P

FIRE SPRINKLER SYSTEM

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.

AP101 Fire sprinklers. An approved automatic fire sprinkler
system shall be installed in new one- and two-family dwellings
and townhouses in accordance with Section 903.3.1 of the
International Building Code.
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APPENDIX Q

ICC INTERNATIONAL RESIDENTIAL CODE ELECTRICAL
PROVISIONS/NATIONAL ELECTRICAL CODE CROSS-REFERENCE

This table is a cross-reference of the International Residential Code, Chapters 33 through 42,
and the 2005 National Electrical Code (NFPA 70-2005).

International Residential Code National Electrical Code

CHAPTER 33 GENERAL REQUIREMENTS

SECTION E3301 GENERAL
E3301.1 Applicability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . None
E3301.2 Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90.2
E3301.3 Not covered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90.2
E3301.4 Additions and alterations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . None

SECTION E3302 BUILDING STRUCTURE PROTECTION
E3302.1 Drilling and notching . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . None
E3302.2 Penetrations of fire-resistance-rated assemblies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.21
E3302.3 Penetrations of firestops and draftstops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.21

SECTION E3303 INSPECTION AND APPROVAL
E3303.1 Approval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.2
E3303.2 Inspection required . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . None
E3303.3 Listing and labeling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.3

SECTION E3304 GENERAL EQUIPMENT REQUIREMENTS
E3304.1 Voltages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.4
E3304.2 Interrupting rating. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.9
E3304.3 Circuit characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.10
E3304.4 Protection of equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.11
E3304.5 Unused openings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.12(A)
E3304.6 Integrity of electrical equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.12(C)
E3304.7 Mounting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.13(A)
E3304.8 Energized parts guarded against accidental contact . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.27(A)
E3304.9 Prevent physical damage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.27(B)
E3304.10 Equipment identification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.21
E3304.11 Identification of disconnecting means. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.22

SECTION E3305 EQUIPMENT LOCATION AND CLEARANCES
E3305.1 Working space and clearances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.26
Figure E3305.1 Working space and clearances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.26(A)

Footnote 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.26(F)(1)(a)
Footnote 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.26(A)(3) and 110.26(E)
Footnote 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.26(B)
Footnote 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.70(A), 240.24(D) and 240.24(E)
Footnote 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.26(D)

E3305.2 Working clearances for energized equipment and panelboards . . . . . . . . . . 110.26(A)(1), (2), & (3)
E3305.3 Clearances over panelboards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.26(F)(1)(a)
E3305.4 Location of clear spaces . . . . . . . . . . . . . . . . . . . . . . . . . 110.26(B), 230.70(A) and 240.24(D) & (E)
E3305.5 Access and entrance to working space . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.26(C)(1)
E3305.6 Illumination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.26(D)
E3305.7 Headroom. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.26(E)

SECTION E3306 ELECTRICAL CONDUCTORS AND CONNECTIONS
E3306.1 General. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Articles 110, 300 and 310
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E3306.2 Conductor material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.5
E3306.3 Minimum size of conductors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310.5
E3306.4 Stranded conductors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310.3
E3306.5 Individual conductor insulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310.2(A) and 310.8
E3306.6 Conductors in parallel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310.4
E3306.7 Conductors of the same circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.3(B)
E3306.8 Aluminum and copper connections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.14
E3306.9 Terminals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.14(A)
E3306.10 Splices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.14(B)
E3306.10.1 Continuity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.13(A)

Exception. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.13(A)
E3306.10.2 Device connections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.148 and 300.13(B)
E3306.10.3 Length of conductor for splice or termination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.14

SECTION E3307 CONDUCTOR IDENTIFICATION
E3307.1 Grounded conductors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200.6(A), 200.6(B) and 310.12(A)
E3307.2 Equipment grounding conductors. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.119 and 310.12(B)
E3307.3 Ungrounded conductors . . . . . . . . . . . . 310.12(C), 310.12(C), Exception and 200.7(C)(1) & (C)(2)
E3307.4 Identification of terminals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200.10
E3307.4.1 Device terminals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200.10(A)
E3307.4.2 Receptacles, plugs, and connectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200.10(B)

CHAPTER 34 ELECTRICAL DEFINITIONS

SECTION 3401 GENERAL Article 100, Definitions

CHAPTER 35 SERVICES

SECTION E3501 GENERAL SERVICES
E3501.1 Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.1
E3501.2 Number of services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.2
E3501.3 One building or other structure not to be supplied through another . . . . . . . . . . . . . . . . . . . . . . 230.3
E3501.4 Other conductors in raceway or cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.7
E3501.5 Raceway seal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.8
E3501.6 Service disconnect required . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.70
E3501.6.1 Marking of service equipment and disconnects. . . . . . . . . . . . . . . . . . . . . . . . . 230.66 and 230.70(B)
E3501.6.2 Service disconnect location. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.70 and 230.72(C)
E3501.7 Maximum number of disconnects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.71(A)

SECTION E3502 SERVICE SIZE AND RATING
E3502.1 Rating of ungrounded conductors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.79(C) and (D)
E3502.2 Service load . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220.82(A)
E3502.2.1 Services under 100 amperes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . None
Table E3502.2 Minimum service load calculation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220.82 (B) and (C)
E3502.3 Rating of service disconnect . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.79 & 230.80
E3502.4 Voltage rating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220.82(a)

SECTION E3503 SERVICE, FEEDER AND GROUNDING ELECTRODE CONDUCTOR SIZING
E3503.1 Grounded and ungrounded service conductor size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310.15(B)(6)
Table E3503.1 Service conductor and grounding electrode conductor sizing. Table 310.15(B)(6) and Table 250.66

Footnote 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.64(E)
Footnote 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.64(B)
Footnote 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.64(B)
Footnote 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.66(A) and (B)

E3503.2 Ungrounded service conductors for accessory buildings and structures. . . . . . . . . . . . . . . 230.79(D)
Exception 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . and 230.79(A)
Exception 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . and 230.79(B)

E3503.3 Overload protection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.90
E3503.3.1 Ungrounded conductor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.90(A)
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Exception . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.90(A), Exception No. 3
E3503.3.2 Not in grounded conductor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.90(B)
E3503.3.3 Location. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.91
E3503.4 Grounding electrode conductor size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.66
E3503.5 Temperature limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.14(C)(1)

SECTION E3504 OVERHEAD SERVICE-DROP AND SERVICE CONDUCTOR INSTALLATION
E3504.1 Clearances on buildings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.9
Figure E3504.1 Clearances from building openings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.9
E3504.2 Vertical clearances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.24
E3504.2.1 Above roofs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.24(A)

Exception 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.24(A), Exception No. 1
Exception 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.24(A), Exception No. 2
Exception 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.24(A), Exception No. 3
Exception 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.24(A), Exception No. 4

Figure E3504.2.1 Clearances from roofs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.24
E3504.2.2 Vertical clearance from grade. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.24(B)

Item 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.24(B)(1)
Item 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.24(B)(2)
Item 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.24(B)(4)

E3504.3 Point of attachment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.26
E3504.4 Means of attachment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.27
E3504.5 Service masts as supports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.28
E3504.6 Supports over buildings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.29

SECTION E3505 SERVICE-ENTRANCE CONDUCTORS
E3505.1 Insulation of service-entrance conductors. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.41

Exception 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.41, Exception
Exception 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.41, Exception

E3505.2 Wiring methods for services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.43
E3505.3 Spliced conductors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.46
E3505.4 Protection against physical damage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.49
E3505.5 Protection of service cables against damage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.50(A)
E3505.6 Direct sunlight exposure. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310.8(D)
E3505.7 Mounting supports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.51
E3505.8 Raceways to drain. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.53
E3505.9 Overhead service locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.54
E3505.9.1 Rain-tight service head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.54(A)
E3505.9.2 Service cable, service head or gooseneck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.54(B)
E3505.9.3 Service head location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.54(C)

Exception . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.54(C), Exception
E3505.9.4 Separately bushed openings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.54(E)
E3505.9.5 Drip loops. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.54(F)
E3505.9.6 Conductor arrangement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.54(G)
E3505.9.7 Secured . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.54(D)

SECTION E3506 SERVICE EQUIPMENT—GENERAL
E3506.1 Service equipment enclosures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.62
E3506.2 Working space. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.26
E3506.3 Available short-circuit current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . None
E3506.4 Marking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.66

SECTION E3507 SYSTEM GROUNDING
E3507.1 System service ground . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.20(B)(1) and 250.24(A)
E3507.2 Location of grounding electrode conductor connection . . . . . . . . . . . . . . . . 250.24(A)(1) and (A)(5)
E3507.3 Buildings or structures supplied by feeder(s) or branch circuit(s) . . . . . . . . . . . . . . . . . . . 250.32(A)

Exception . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.32(A), Exception
E3507.3.1 Equipment grounding conductor . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.32(B)(1) and Table 250.122
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E3507.3.2 Grounded conductor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.32(B)(2)
E3507.4 Grounding electrode conductor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.24(D)
E3507.5 Main bonding jumper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.28
E3507.6 Common grounding electrode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.58

SECTION E3508 GROUNDING ELECTRODE SYSTEM
E3508.1 Grounding electrode system. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.50
E3508.1 Exception. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.50 Exception
E3508.1.1 Metal underground water pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.52(A)(1)
E3508.1.1.1 Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.53(D) and 250.53(E)
E3508.1.2 Concrete-encased electrode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.502(A)(3)
E3508.1.3 Ground Rings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.52(A)(4), 250.53(F)
E3508.1.4 Rod and pipe electrodes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.52(A)(5)
E3508.1.4.1 Installation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.53(G)
E3508.1.5 Plate electrodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.52(A)(6) and 250.53(H)
E3508.2 Bonding Jumper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.53(C)
E3508.3 Rod, pipe and plate electrode requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.53(A) and (G)
E3508.4 Resistance of rod, pipe and plate electrodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.56
E3508.5 Aluminum Electrodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.52(B)(2)
E3508.6 Metal underground gas piping system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.52(B)(1)

SECTION E3509 BONDING
E3509.1 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.90
E3509.2 Bonding of service equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.92(A)
E3509.3 Bonding to other systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.94
E3509.4 Method of bonding at the service. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.92(B)
E3509.4.1 Grounded service conductor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.92(B)(1)
E3509.4.2 Threaded connections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.92(B)(2)
E3509.4.3 Threadless couplings and connectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.92(B)(3)
E3509.4.4 Other devices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.92(B)(4)
E3509.5 Sizing bonding jumper on supply side of service and main bonding jumper . . . . . . . . . . 250.102(C)
E3509.6 Metal water piping bonding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.104(A)
E3509.7 Bonding other metal piping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.104(B)

SECTION E3510 GROUNDING ELECTRODE CONDUCTORS
E3510.1 Continuous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.64(C) and (E)
E3510.2 Securing and protection against physical damage. . . . . . . . . . . . . . . . . . . . . . . . . . 250.64(A) and (B)
E3510.3 Enclosures for grounding electrode conductors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.64(E)

SECTION E3511 GROUNDING ELECTRODE CONDUCTOR CONNECTION TO GROUNDING ELEC-
TRODES
E3511.1 Methods of grounding connection to electrodes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.70
E3511.2 Accessibility . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.68(A)
E3511.3 Effective grounding path . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.68(B)
E3511.4 Protection of ground clamps and fittings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.10
E3511.5 Clean surfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.12

CHAPTER 36 BRANCH CIRCUIT AND FEEDER REQUIREMENTS

SECTION E3601 GENERAL
E3601.1 Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . None
E3601.2 Branch-circuit and feeder ampacity. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.19(A) and 215.2(A)(1)
E3601.3 Selection of ampacity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310.15(A)(2)
E3601.4 Multioutlet branch circuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.19(A)(2)
E3601.5 Multiwire branch circuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.4

SECTION E3602 BRANCH CIRCUIT RATINGS
E3602.1 Branch-circuit voltage limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.6(A) and (B)
E3602.2 Branch-circuit ampere rating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.3

646 2006 INTERNATIONAL RESIDENTIAL CODE®

APPENDIX Q



E3602.3 Fifteen- and 20-ampere branch circuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.23(A)
E3602.4 Thirty-ampere branch circuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.23(B)
E3602.5 Branch circuits serving multiple loads or outlets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.23(A)
E3602.6 Branch circuits serving a single motor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 430.22(A)
E3602.7 Branch circuits serving motor-operated and combination loads . . . . . . . . . . . . . . . . . . . . . . 220.4(A)
E3602.8 Branch-circuit inductive lighting loads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220.4(B)
E3602.9 Branch-circuit load for ranges and cooking appliances . . . . . . . . . . . . . . . . . . . Table 220.19, Note 4
E3602.9.1 Minimum branch circuit for ranges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.19(A)(3)
E3602.10 Branch circuits serving heating loads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 422.13 and 424.3(A)
E3602.11 Branch circuits for air-conditioning and heat pump equipment . . . 440.35, 440.4(B) and 440.62(A)
E3602.12 Branch circuits serving room air conditioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440.62(A)
E3602.12.1 Where no other loads are supplied . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440.62(B)
E3602.12.2 Where lighting units or other appliances are also supplied . . . . . . . . . . . . . . . . . . . . . . . . . 440.62(C)
E3602.13 Branch-circuit requirement—summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.24 and 210.25
Table E3602.13 Branch-circuit requirement—summary. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 210.24

SECTION E3603 REQUIRED BRANCH CIRCUITS
E3603.1 Branch circuits for heating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 422.12 and 422.12 Exception
E3603.2 Kitchen and dining area receptacles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.52 (B)(1)
E3603.3 Laundry circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.23(A) Exception and 210.11(C)(2)
E3603.4 Bathroom branch circuits. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.11(C)(3)
E3603.5 Number of branch circuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.11(A)
E3603.6 Branch-circuit load proportioning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.11(B)

SECTION E3604 FEEDER REQUIREMENTS
E3604.1 Conductor size . . . . . . . . . . . . . . . Table 310.15(B)(6), Sections 215.2 (A)(3), (A)(4) and 220.10(A)
E3604.2 Minimum feeder conductor size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215.2(A)(2)
E3604.3 Feeder loads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 220.11
Table E3604.3(1) Feeder load calculation . . . . . . . . . . . . . . . Table 220.11, Table 220.30(C), Sections 220.14, 220.15,

220.17, 220.18 and 220.19
Table E3604.3(2) Demand loads for electric ranges, wall-mounted ovens, counter-mounted

cooking units and other cooking appliances over 13/4 kVA rating . . . . . . . . . . . . . . . . . . Table 220.19
E3604.4 Feeder neutral load . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220.22
E3604.5 Lighting and convenience receptacle load . . . . . . . . . . . . . . . . . . . . . . . . . . 220.3(A), Table 220.3(A)
E3604.6 Ampacity and computed loads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220.10
E3604.7 Feeder and branch-circuit conductors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240.21(A)

SECTION E3605 CONDUCTOR SIZING AND OVERCURRENT PROTECTION
E3605.1 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310.15(A)
Table E3605.1 Allowable ampacities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Tables 310.16 and 240.4 D
E3605.2 Correction factors for ambient temperatures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 310.16
Table E3605.2 Ambient temperature correction factors . . . . . . . . . . . . . . . . . . . . . . Table 310.16, Correction factors
E3605.3 Adjustment factor for conductor proximity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310.15(B)(2)(a)
Table E3605.3 Conductor proximity adjustment factors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 310.15(B)(2)(a)
E3605.4 Temperature limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.14(C)
E3605.4.1 Conductors rated 60ºC. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.14(C)(1)(a)
E3605.4.2 Conductors rated 75ºC. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.14(C)(1)(b)
E3605.4.3 Separately installed pressure connectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.14(C)(2)
E3605.4.4 Conductors of type NM cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 334.80 and 334.112
E3605.5 Overcurrent protection required . . . . . . . . . . . . . Table 310.15(B)(6), Sections 240.4, 240.5, 240.21
E3605.5.1 Cords . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240.5
E3605.5.2 Overcurrent devices of the next higher size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240.4(B)
E3605.5.3 Small conductors. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240.4(D)
E3605.5.4 Air conditioning and heat pump equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240.4(G)
E3605.6 Fuses and fixed trip circuit breakers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Section 240.6
E3605.7 Location of overcurrent devices in or on premises . . . . . . . . . . . . . . . . . . . . . 240.24(A),(C),(D),(E)
E3605.8 Ready access for occupants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Section 240.24(B)
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E3605.9 Enclosures for overcurrent devices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Section 240.30 (A) and (B)

SECTION E3606 PANELBOARDS
E3606.1 Panelboard rating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.13
E3606.2 Panelboard circuit identification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.4
E3606.3 Panelboard overcurrent protection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.16(A)
E3606.4 Grounded conductor terminations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.41
E3606.5 Back-fed devices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.36(F)

CHAPTER 37 WIRING METHODS

SECTION E3701 GENERAL REQUIREMENTS
E3701.1 Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Section 300.1
E3701.2 Allowable wiring methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sections 110.8 and 300.3(A)
Table E3701.2 Allowable wiring methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . None
E3701.3 Circuit conductors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.3(B)
E3701.4 Wiring method applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chapter 3 and Section 300.2
Table E3701.4 Allowable applications for wiring methods . . . . . . . . . . . . . . . . . . . . . . Chapter 3 and Section 300.2

SECTION E3702 ABOVE-GROUND INSTALLATION REQUIREMENTS
E3702.1 Installation and support requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chapter 3
Table E3702.1 General installation and support requirements for wiring methods . . . . . . . . . . . . . . . . . . . Chapter 3
E3702.2 Cables in accessible attics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 320.23 and 334.23
E3702.2.1 Across structural members . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 320.23(A) and 334.23
E3702.2.2 Cable installed through or parallel to

framing members . . . . . . . . . . . . . . . . . . . . . . . . 320.17, 320.23(A), 334.17, 334.23 and 300.4(B)
E3702.3 Exposed cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 320.15 and 334.15
E3702.3.1 Surface installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 334.15(A)
E3702.3.2 Protection from physical damage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 334.15(B)
E3702.3.3 Locations exposed to direct sunlight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310.8(D)
E3702.4 In unfinished basements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 334.15(C)
E3702.5 Bends . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 320.24 and 334.24
E3702.6 Raceways exposed to different temperatures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Section 300.7(A)

SECTION E3703 UNDERGROUND INSTALLATION REQUIREMENTS
E3703.1 Minimum cover requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.5(A)
Table E3703.1 Minimum cover requirements, burial in inches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 300.5
E3703.2 Warning ribbon. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.5(D)(3)
E3703.3 Protection from damage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.5(D)
E3703.4 Splices and taps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.5(E)
E3703.5 Backfill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.5(F)
E3703.6 Raceway seals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.5(G)
E3703.7 Bushing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.5(H)
E3703.8 Single conductors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.5(I)
E3703.9 Ground movement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Section 300.5(J)

CHAPTER 38 POWER AND LIGHTING DISTRIBUTION

SECTION E3801 RECEPTACLE OUTLETS
E3801.1 General. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.50 and 210.52
E3801.2 General-use receptacle distribution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.52(A)
E3801.2.1 Spacing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.52(A)(1)
E3802.2.2 Wall space. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.52(A)(2)
E3801.2.3 Floor receptacles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.52(3)
E3801.3 Small appliance receptacles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.52(B)(1)
E3801.3.1 Other outlets prohibited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.52(B)(2)
E3801.3.2 Limitations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.52(B)(3)
E3801.4 Countertop receptacles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.52(C)
E3801.4.1 Wall counter space . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.52(C)(1)
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E3801.4.2 Island counter spaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.52(C)(2)
E3801.4.3 Peninsular counter space . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.52(C)(3)
E3801.4.4 Separate spaces. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.52(C)(4)
E3801.4.5 Receptacle outlet location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.52(C)(5)
E3801.5 Appliance outlets. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.50(C)
E3801.6 Bathroom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.52(D)
E3801.7 Outdoor outlets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.52(E)
E3801.8 Laundry areas. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.52(F)
E3801.9 Basements and garages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.52(G)
E3801.10 Hallways . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.52(H)
E3801.11 HVAC outlet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.63

SECTION E3802 GROUND-FAULT AND ARC-FAULT CIRCUIT-INTERRUPTER PROTECTION
E3802.1 Bathroom receptacles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.8(A)(1)
E3802.2 Garage and accessory building receptacles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.8(A)(2)
E3802.3 Outdoor receptacles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.8(A)(3)
E3802.4 Crawl space receptacles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.8(A)(4)
E3802.5 Unfinished basement receptacles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.8(A)(5)
E3802.6 Kitchen receptacles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.8(A)(6)
E3802.7 Laundry, utility and wet bar sink receptacles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.8(A)(7)
E3802.8 Boathouse receptacles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.8(A)(8)
E3802.9 Boat hoists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.8(C)
E3802.10 Electrically heated floors. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424.44(G)
E3802.11 Exempt receptacles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.8(A)(2)
E3802.12 Bedroom outlets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.12

SECTION E3803 LIGHTING OUTLETS
E3803.1 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.70(A)
E3803.2 Habitable rooms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.70(A)(1)
E3803.3 Additional locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.70(A)(2)
E3803.4 Storage or equipment spaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.70(A)(3)

SECTION E3804 GENERAL INSTALLATION REQUIREMENTS
E3804.1 Electrical continuity of metal raceways and enclosures. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.10
E3804.2 Mechanical continuity—raceways and cables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.12
E3804.3 Securing and supporting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.11(A)
E3804.3.1 Prohibited means of support. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.11(C)
E3804.4 Raceways as means of support . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.11(B)
E3804.5 Raceway installations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.18
E3804.6 Conduit and tubing fill. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.17 and Chapter 9, Table 1
Tables E3804.6(1)-

E3804.6(10) Maximum number of conductors in conduit or tubing. . . . . . 300.17 and Chapter 9, Table 1, Note 1
E3804.7 Air handling—stud cavity and joist spaces . . . . . . . . . . . . . . . . . . . . . Section 300.22(C), Exception

CHAPTER E3805 BOXES, CONDUIT BODIES, AND FITTINGS
E3805.1 Box, conduit body or fitting—where required . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.15
E3805.1.1 Equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.15(B)
E3805.1.2 Protection. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.15(C)
E3805.1.3 Integral enclosure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.15(E)
E3805.1.4 Fitting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.15(F)
E3805.1.5 Buried conductors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.15(G)
E3805.1.6 Luminaires . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.15(J)
E3805.1.7 Closed loop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.15(M)
E3805.2 Metal boxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.4
E3805.3 Nonmetallic boxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.3
E3805.3.1 Nonmetallic-sheathed cable and nonmetallic boxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.17(C)
E3805.3.2 Securing to box . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.17(B) and (C)
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E3805.3.3 Conductor rating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.17(C)
E3805.4 Minimum depth of outlet boxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.24
E3805.5 Boxes enclosing flush-mounted devices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.19
E3805.6 Boxes at luminaire (lighting fixture) outlets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.27(A)
E3805.7 Maximum luminaire (fixture) weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.27(B)
E3805.8 Floor boxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.27(C)
E3805.9 Boxes at fan outlets. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.27(D)
E3805.10 Conduit bodies, junction, pull and outlet boxes to be accessible . . . . . . . . . . . . . . . . . . . . . . . 314.29
E3805.11 Damp or wet locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.2
E3805.12 Number of conductors in outlet, device, and junction boxes and conduit boxes . . . . . . . . . . . 314.16
E3805.12.1 Box volume calculations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.16(A)
Table E3805.12.1 Maximum number of conductors in metal boxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 314.16
E3805.12.1.1 Standard boxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.16(A)(1)
E3805.12.1.2 Other boxes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.16(A)(2)
E3805.12.2 Box fill calculations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.16(B)
E3805.12.2.1 Conductor fill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.16(B)(1) and Table 314.16
Table E3805.12.2.1 Volume allowance required per conductor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 314.16
E3805.12.2.2 Clamp fill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.16(B)(2)
E3805.12.2.3 Support fittings fill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.16(B)(3)
E3805.12.2.4 Device or equipment fill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.16(B)(4)
E3805.12.2.5 Equipment grounding conductor fill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.16(B)(5)
E3805.12.3 Conduit bodies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.16(C)(1)
E3805.12.3.1 Splices, taps or devices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.16(C)(2)

SECTION E3806 INSTALLATION OF BOXES, CONDUIT BODIES AND FITTINGS
E3806.1 Conductors entering boxes, conduit bodies or fittings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.17
E3806.1.1 Insulated fittings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.4(F)
E3806.2 Openings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.17(A)
E3806.3 Metal boxes, conduit bodies and fittings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.17, 314.17(B)
E3806.4 Unused openings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.12(A)
E3806.5 In wall or ceiling. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.20
E3806.6 Plaster, gypsum board and plasterboard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.21
E3806.7 Exposed surface extensions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.22
E3806.8 Supports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.23
E3806.8.1 Surface mounting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.23(A)
E3806.8.2 Structural mounting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.23(B)
E3806.8.2.1 Nails . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.23(B)(1)
E3806.8.2.2 Braces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.23(B)(2)
E3806.8.3 Mounting in finished surfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.23(C)
E3806.8.4 Raceway supported enclosures without devices or fixtures . . . . . . . . . . . . . . . . . . . . . . . . . 314.23(E)
E3806.8.5 Raceway supported enclosures with devices or fixtures . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.23(F)
E3806.8.6 Enclosures in concrete or masonry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.23(G)
E3806.9 Covers and canopies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.25
E3806.10 Metal covers and plates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.25(A)
E3806.11 Exposed combustible finish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.25(B)

SECTION E3807 CABINETS AND PANELBOARDS
E3807.1 Enclosures for switches or overcurrent devices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312.8
E3807.2 Damp or wet locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312.2(A)
E3807.3 Position in wall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312.3
E3807.4 Repairing plaster, drywall and plasterboard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312.4
E3807.5 Unused openings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.12(A), 408.7
E3807.6 Conductors entering cabinets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.4(F) and 312.5(B)
E3807.7 Openings to be closed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312.5(A)
E3807.8 Cables. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312.5(C)
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SECTION E3808 GROUNDING
E3808.1 Metal enclosures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.86
E3808.2 Equipment fastened in place or connected by permanent wiring methods (fixed). . . . . . 250.110(1),

(2), and (3)
E3808.3 Specific equipment fastened in place or connected by

permanent wiring methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.112(J), (L), and (M)
E3808.4 Performance of fault current path . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.4(A)(5)
E3808.5 Earth as a grounding conductor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.4(A)(5)
E3808.6 Load-side neutral . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.24(A)(5)
E3808.7 Load-side equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.142 (B)
E3808.8 Types of equipment grounding conductors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.118
E3808.8.1 Flexible metal conduit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.118(5)
E3808.8.2 Liquid-tight flexible metal conduit. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.118(6)
E3808.8.3 Nonmetallic sheathed cable (Type NM) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 334.108
E3808.9 Equipment fastened in place or connected by permanent wiring methods . . . . . . . . . . . . . . . 250.134
E3808.10 Methods of equipment grounding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250 Part (VII)
E3808.11 Equipment grounding conductor installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.120
E3808.12 Equipment grounding conductor size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.122(A) and (B)
Table E3808.12 Equipment grounding conductor sizing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 250.122
E3808.12.1 Multiple circuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.122(C)
E3808.13 Continuity and attachment of equipment grounding conductors to boxes . . . . . . . . . . . . . . . 250.148
E3808.14 Connecting receptacle grounding terminal to box . . . . . . . . . . . . . . . . . . . . 250.146(A), (B), and (C)
E3808.15 Metal boxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.8, 250.148(C)
E3808.16 Nonmetallic boxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.148(D)
E3808.17 Clean surfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.12
E3808.18 Bonding other enclosures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.96(A)
E3808.19 Size of equipment bonding jumper on load side of service . . . . . . . . . . . . . . . . . . . . . . . . 250.102(D)
E3808.20 Installation—equipment bonding jumper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.102(E)

SECTION E3809 FLEXIBLE CORDS
E3809.1 Where permitted . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400.7 and 400.8
E3809.2 Loading and protection . . . . . . . . . . . . . . . . . . . . . . 240.4, 240.5(A), 240.5(B)(1), 400.5, and 400.13
Table E3809.2 Maximum ampere load for flexible cords . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 400.5(A)
E3809.3 Splices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400.9
E3809.4 Attachment plugs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400.7(B)

CHAPTER 39 DEVICES AND LIGHTING FIXTURES

SECTION E3901 SWITCHES
E3901.1 Rating and application of snap switches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404.14(A)
E3901.2 CO/ALR snap switches. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404.14(C)
E3901.3 Indicating. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404.7
E3901.4 Time switches and similar devices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404.5
E3901.5 Grounding of enclosures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404.12
E3901.6 Access . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404.8(A)
E3901.7 Wet locations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404.4
E3901.8 Grounded conductors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404.2(B)
E3901.9 Switch connections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404.2(A)
E3901.10 Box mounted . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404.10(B)
E3901.11 Snap switch faceplates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404.9(A)
E3901.11.1 Faceplate grounding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404.9(B)
E3901.12 Dimmer switches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404.14(E)

SECTION E3902 RECEPTACLES
E3902.1 Rating and type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.2(A)(B)
E3902.1.1 Single receptacle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.21(B)(1)
E3902.1.2 Two or more receptacles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.21(B)(3)
Table E3902.1.2 Receptacle ratings for various size multioutlet circuits . . . . . . . . . . . . . . . . . . . . . Table 210.21(B)(3)
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E3902.2 Grounding type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.3(A)
E3902.3 CO/ALR receptacles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.2(C)
E3902.4 Faceplates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.5(B)
E3902.5 Position of receptacle faces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.4(D), and 406.5
E3902.6 Receptacles mounted in boxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.4(A), and 406.4(B)
E3902.7 Receptacles mounted on covers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.4(C)
E3902.8 Damp locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.8(A)
E3902.9 15- and 20-ampere receptacles in wet locations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.8(B)(1)
E3902.10 Other receptacles in wet locations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.8(B)(2)
E3902.11 Bathtub and shower space. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.8(C)
E3902.12 Flush mounting with faceplate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.8(E)

SECTION E3903 LUMINAIRES
E3903.1 Energized parts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.3
E3903.2 Luminaires near combustible material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.5
E3903.3 Exposed conductive parts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.18(A)
E3903.4 Screw-shell type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.47
E3903.5 Recessed incandescent luminaires . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.65(C)
E3903.6 Thermal protection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.73(E)
E3903.7 High-intensity discharge luminaires . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.73(F)
E3903.8 Wet or damp locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.4(A)
E3903.9 Lampholders in wet or damp locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.49
E3903.10 Bathtub and shower area. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.4(D)
E3903.11 Luminaires in clothes closets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.8(A), (B), (C), and (D)
Figure E3903.11 Closet storage space . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Figure 410.8
E3903.12 Luminaire wiring—general . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.22
E3903.12.1 Polarization of luminaires . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.23
E3903.12.2 Luminaires as raceways . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.31

SECTION E3904 LUMINAIRE INSTALLATION
E3904.1 Outlet box covers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.12
E3904.2 Combustible material at outlet boxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.13
E3904.3 Access . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.16(B)
E3904.4 Supports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.15(A)
E3904.5 Means of support . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.16(A)
E3904.6 Exposed ballasts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.76(A)
E3904.7 Combustible low-density cellulose fiberboard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.76(B)
E3904.8 Recessed fixture clearance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.66(A)(1),(A)(2)
E3904.9 Recessed fixture installation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.66(B)

SECTION E3905 TRACK LIGHTING
E3905.1 Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.101(A) and (B)
E3905.2 Fittings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.101(A) and (D)
E3905.3 Connected load . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.101(B)
E3905.4 Prohibited locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.101(C)
E3905.5 Fastening . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.104
E3905.6 Grounding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.105(B)

CHAPTER 40 APPLIANCE INSTALLATION

SECTION E4001 GENERAL
E4001.1 Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 422.1 and 424.1
E4001.2 Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.3(B) and 422.17
E4001.3 Flexible cords. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 422.16
Table E4001.3 Flexible cord length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 422.16(B)(1), (2) and (4)
E4001.4 Overcurrent protection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 422.11
E4001.4.1 Single nonmotor-operated appliance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 422.11(E)
E4001.5 Disconnecting means . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 422.30, 422.35 and 424.19
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Table E4001.5 Disconnecting means . . . . . . . . . . . . . . . 422.31(A),(B), 422.34, 422.35, 424.19, 424.20 and 440.14
E4001.6 Support of ceiling-suspended paddle fans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 422.18
E4001.7 Snow-melting and deicing equipment protection . . . . . . . . . . . . . 210.8(A)(3) Exception and 426.28

CHAPTER 41 SWIMMING POOLS

SECTION E4101 GENERAL
E4101.1 Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Section 680.1
E4101.2 Definitions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.2

SECTION E4102 WIRING METHODS FOR POOLS, SPAS, HOT TUBS AND HYDROMASSAGE BATHTUBS
E4102.1 General . . 680.7, 680.23(B), 680.21(A), 680.23(F), 680.25(A), 680.40, 680.42, 680.43 and 680.70
E4102.2 Flexible cords . . . . . . . . . . . . . . . . . . . . 680.7(A), (B), 680.22(B)(5), 680.42, and 680.43 Exception
E4102.3 Double insulated pool pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.21(B)

SECTION E4103 EQUIPMENT LOCATION AND CLEARANCES
E4103.1 Receptacle outlets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.22(A)(6)
E4103.1.1 Location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.22(A)(1)
E4103.1.2 Where required . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.22.(A)(3)
E4103.1.3 Restricted space . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.22(A)(4)
E4103.1.4 GFCI protection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.22(A)(5)
E4103.1.5 Indoor locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.43(A) and (A)(1)
E4103.1.6 Indoor GFCI protection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.43(A)(2)
E4103.2 Switching devices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.22(C), 680.43(C), 680.72
E4103.3 Disconnecting means . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.12
E4103.4 Luminaires and ceiling fans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.22(B)
E4103.4.1 Outdoor location. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.22(B)(1)
E4103.4.2 Indoor location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.22(B)(2)
E4103.4.3 Existing lighting outlets and luminaires . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.22(B)(3)
E4103.4.4 Indoor spas and hot tubs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.43(B)
E4103.4.5 GFCI protection in adjacent areas. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.22(B)(4)
E4103.5 Overhead conductor clearances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.8
Table E4103.5 Overhead conductor clearances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 680.8
Figure E4103.5 Overhead conductor clearances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Figure 680.8
E4103.6 Underground wiring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.10
Table E4103.6 Underground wiring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 680.10

SECTION E4104 BONDING
E4104.1 Performance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.26(A)
E4104.2 Bonded parts . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.26(B), 680.26(E), 680.42(B) and 680.43(D)(4)
E4104.3 Parts not required to be bonded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.43(D)(4) Exception
E4104.4 Methods of bonding . . . . . . . . . . . . . . . 680.26(A), 680.26(C), 680.26(D), 680.42(B) and 680.43(E)

SECTION E4105 GROUNDING
E4105.1 Equipment to be grounded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.6
E4105.2 Luminaires and related equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.23(F)(2), 680.24(F)
E4105.3 Nonmetallic conduit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.23(B)(2)(b)
E4105.4 Flexible cords . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.23(B)(3)
E4105.5 Motors. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.21(A)(1)
E4105.6 Panelboards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.25(B) and (B)(1)
E4105.6.1 Separate Buildings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.25(B)(2)
E4105.7 Cord-connected equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Section 680.7
E4105.8 Other equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.6 and Article 250 Parts V, VI, and VII

SECTION E4106 EQUIPMENT INSTALLATION
E4106.1 Transformers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.23(A)(2)
E4106.2 Ground-fault circuit-interrupters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.5
E4106.3 Wiring on load side of ground-fault circuit-interrupters and transformers. . . . . . . . . . . 680.23(F)(3)
E4106.4 Underwater luminaires . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.23(A)(1),(A)(3) and (A)(7)
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E4106.4.1 Maximum voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.23(A)(4)
E4106.4.2 Luminaire location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.23(A)(5) and (A)(6)
E4106.5 Wet-niche luminaires . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.23(B)(1), (B)(2), (B)(4) and (B)(5)
E4106.5.1 Servicing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.23(B)(6)
E4106.6 Dry-niche luminaires . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.23(C)(1) and (C)(2)
E4106.7 No-niche luminaires . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.23(D)
E4106.8 Through-wall lighting assembly. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.23(E)
E4106.9 Junction boxes and enclosures for transformers or

ground-fault circuit interrupters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.24(A) through (E)
E4106.9.1 Junction boxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.24(A)(1) and (A)(2)
E4106.9.2 Other enclosures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.24(B)(1) and (2)
E4106.9.3 Protection of junction boxes and enclosures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.24(C)
E4106.9.4 Grounding terminals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.24(D)
E4106.9.5 Strain relief . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.24(E)
E4106.10 Underwater audio equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.27(A)
E4106.10.1 Speakers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.27(A)(1)
E4106.10.2 Wiring methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.27(A)(2)
E4106.10.3 Forming shell and metal screen. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.27(A)(3)
E4106.11 Electrically operated pool covers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.27(B)(1) and (B)(2)
E4106.12 Electric pool water heaters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.9
E4106.13 Pool area heating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.27(C)
E4106.13.1 Unit heaters. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.27(C)(1)
E4106.13.2 Permanently wired radiant heaters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.27(C)(2)
E4106.13.3 Radiant heating cables prohibited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.27(C)(3)
E4106.14 Double insulated pool pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Section 680.21(B)

SECTION E4107 STORABLE SWIMMING POOLS
E4107.1 Pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.31
E4107.2 Ground-fault circuit-interrupters required . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.32
E4107.3 Luminaires . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.33
E4107.3.1 Fifteen (15) volts or less. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.33(A)
E4107.3.2 Not over 150 volts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.33(B)
E4107.4 Receptacle locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.34

SECTION E4108 SPAS AND HOT TUBS
E4108.1 Ground-fault circuit-interrupters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.44(A) and (C)
E4108.2 Electric water heaters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.9
E4108.3 Underwater audio equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.43(G)
E4108.4 Emergency switch for spas and hot tubs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.41

SECTION E4109 HYDROMASSAGE BATHTUBS
E4109.1 Ground-fault circuit-interrupters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.71
E4109.2 Other electric equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.72
E4109.3 Accessibility . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680.73
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SECTION E4202 POWER SOURCES
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654 2006 INTERNATIONAL RESIDENTIAL CODE®

APPENDIX Q



E4203.2 Wiring methods and materials on load side of the
Class 2 power source . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 725.52, 725.61, 725.82, Table 725.61

Table E4203.2 Cable uses and permitted substitutions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 725.61 and Table 725.61
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E4204.3 Class 2 circuits with communication circuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 725.56(D)
E4204.4 Class 2 cables with other circuit cables . . . . . . . . . . . . . . . . . . . . . . . . . . . . 725.56(E)(1) through (5)
E4204.5 Installation of conductors and cables . . . . . . . . . . . . . . . . . . . . . . 725.7, 725.8, 725.58, 300.11(B)(2)
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